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OIL OF RUE

Oil of rue is the volatile oil obtained by steam distillation from the
fresh blossoming plants. Ninety perce.nt or more of the active components
are the methyl heptyl and methyl nonyl ketones. According to FEMA its
major use in foods is as a flavoring adjunct in beverages, ice cream,
ca:idy, and baked goods. |

The oil is a powerful irritant when applied to the skin, producing

 burning, redness, and vesication (31) which probably arises from the ability

of rue oil to quickly penetrate the skin. In studies on mice, for example,
rapid percutaneous absorption through intact shaved abdominal skin ‘was
ahown to occur with rue oil, while in contrast, no absorption occurred with |
au.ch materials as anise oil; beebchnut oil, and eugenol even after two hours

(15).

When taken internally in large doses a variety of physiological
disturbances may result, including '"violent gastric pains and vomiting,

prostration, confusion of mind, convulsive twitching, and in pregnant

sswomen, abortion' (31). The abortive effect of the oil is stated to arise from

its direct action on the muscle fiber of the uterus. However, the placenta
appears not to be a barrier to the oil since after administration to the adult

some of it can be found in the placenta and in the embryo (18).
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"In guinea pigs and rabbits large doses of commercial oil of rue
produced»»:dyépx;;a, diarrhea, torpor, sometimes hemateinesis, and loss
of weight. The most importantl lesions wére granular fatty hepatitis and
parenchymatous nephritis. The fact that these lesions were more marked
in fetuses than in the mothers shows that the poison readily passes through .

the placenta' (19).

The medical uses for rue oil! have included treatment of hysteria,
colic. atonic amenhorrhea, menorrhagia, and worms (31). In regard to this

last, the oil (from R. divaricata 1. ) has been found to have mild antihelmintic

.action when tested 'againat vinegar eels, leeches, tubiflex worms, and

ascarides. | The toxicity for these species is apparently due to the methyl heptyl

ketone component in the oil. The toxic threshold of the helmintes to thls |
ketone is much lower than for the host-animal, the LDSO for mice, for ex-

ample, being 2, 070 mg/kg (28).

When rue oil is injected into experimental animals in sufficient
quantities to cause death, its toxic action seems to be system-wide, leading

to congestion and lesions of all the important organs (4).
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< Chemical Information

I. Nomenclature

A, é}:ommon name
Rue oil

B. Chemical name
v(nﬁone) | _ - .

- G, Trade names (8)
Spanish Rue
French Rue
. ~ North African Rue
- D. CAS Unique Régistry Number

977051890 |

IL Empirical Formula & IIL Structural Formula

Oil of Rue is a mixture of substances only some of which have been

identified (8), These are:

. Pinene ' Limonene

CH
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Methyl salicylate

Cineovle
OH
COOCH,
cH, ‘cu,
Mothyl heptyl ketone | Methyl nonyl ketone
CH,-0-C_H I
3 720 | CH,-0-CgH,,

The heptyl and nonyl ketones make up 90% or more of rue oil
components, although the distribution of the two varies with the plant

variety (8).

IV. Molecular Weight - of known components ( Handbook of Chemistry ):

« methyl heptyl ketone 142, 24
» methyl nonyl ketone 170, 29
« pinene - 136,23
. limc;nene | 136,23
. cineole | 154, 25
. methyl salicylate S 152, 14

Ve Spacifications
A, AChemical
(none)
B, Food Grade { 6 | )
' Assay: Not less than 90 per cent of ketones, calculated

as methyl nonyl ketone (C1 IHZZO)‘

~
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Limits of Impurities: .
« Arsenic (as As), Not more tha.n 3 ppm (O, 0003%).’
«Heavy metals (as Pb), Not more than 40 ppm (0, 004%).
« Lead., Not more than 10 ppm. (0. 001%).

C. Official Compendia
Food Chem, Codex, lst Ed, 1966,

VI Description
A, General Characteristics (6)

It is a yellow to yellow-amber liquid, having a characteristic
fatty odor. It is soluble in most fixed oils and in mineral oil, but it is
i‘elatively insoluble in glycerin and in propylene 'gly-col. |

B. Physical Properties (6) | |
o Angular rotation, Between -1° and +3°,
«Refractive index, Between 1,4300 and i. 4400 at 20°,
«Solidification point, Between 7.5° and 10, 5°,

.Spec:'fic gravity, Betwegn 0. 826 and 0, 838,

Solubility in Alcohol: Soluble in 2 to 4 volumes of 70% alcohol,
occasionally with opalescence or precipitation of solids (3),

Solubility (3) :

« Benzyl Benzoate: Soluble in all #roportions.

« Diethyl Phthalate: Soluble in all proportions,

» Fixed Oils: | Soluble in a.li proportions in most fixed oils,
«Glycerine: Relatively insoluble,



« Mineral Qil: ' Soluble in all proporﬁons.
“« Propylene Glycol: Relatively insoluble,
Stability (3):

o« Alkali: ' Rela.tiveiy stable in the presence of .
weak alkali, _
+«Acids: Reilatively stable in the presence of

weak organic acids,

C. Stability in Containers (3)
Ship preferably in glass, tin-lined or galvanized containers,
Store preferably in tight, full containers in a cool place,

protected from light,

VIL Analytical Methods

« GLC (2)

. Colorimetric {6 )

VIII, Occurence and Levels fouhd in:
A. Plants

Extracted from plants of the family Rutaceae, principally
R. montana L., R. graveolens L., R. bracteosa L. (6).

When distilled freshly, 90 kg. of rue plants yield on the
average 1 kg, of oil, On drying or on exposure to air for a few days,
the yield of oil diminishes considerably, and 160 kg. of plant material
may be required to give 1 kg, of 0il ( 8 ).
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B. Animals -

(none)

C. Synthetics

D,

(none)
Natural inorganic sources

{none)
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Biochemical Aspects and Biological Data

The pertinent biochemical and biological data found in the
abstra;:ta were deemed insu;fﬁéien‘t for inclusion into the usual mono-

graph format,
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Uses—~In gecent vears rose, if used at all, was em-
ployed for ity agrecable odor.

.Storage—Preserve “in tight, light-resistant con-
tainers.” NF, VI, .

Rosemary. Folia Anthos.—"“The leaves of Ros-
marinus oficinglis (Fam, Labista).” U.S.P. 1830.
Rasemary is & small evergreen shrub, native to south-
ern Europe, with an ercct stem, divided into many
long, slender, ash-colored branches. The leaves are
numerous; sessile, opposite, about 2.5 cm. long, rigid,
lincar, entire, obtuse at the summit, folded backward
at the edges, of a finn consistence, smopth and green
on the:upper surface, whitish, woolly, and glandular
beneath, They have a balsamit odor due to the
presence of a volatile oil (sce Rosemary Qil, Part 1).
In some countries they are employed as a condiment;
they were formerly considesed emmenagogue, but are
not uséd in this country. Rosemary flowers are much
sought after by the bees, and impart their character-

istic flavor to the honey of the districts in which the -

plant ghound:

Rotenone,—This principle is found in a number
of plants belpnging to the family Leguminose, espe-
ciall?' species of the genera Derris, Lonchocarpus and
Teplirasia.

The root of Dcrris elliptica Benth., under vatious
native names as tuba, toefa, akar, tocba, has been
employed as an arrow poison by the natives of the
Malay Peninsula and the East Indies, as well as for
killing fish under water. From the root of this plant

I

the matives prepased mmactive resin which they catled -

derrid. In. South America, the Indians along the
Amazon River prepared from the D. negrensis Benth.
a fish poison which they called timbo; in southetn
Asia the D, uliginosa Benth. (D. trifoliata Lour.) is
used for the same purpose.

Various specics of Lorchecarpus also are used as’

fish poisons by the natives of several South American
countries; these are variously desiznated as cube,
barbasce, hairari and nckoe, although the same names
are sometimes given to fish-poisoninz plants of other
genera and familics, The maost important specics are
the L, nicow DC. (stinkwood) L. urucu Killip and
Smith and the L. violaceus H, B. K. (Rebinia violacea
Jaca ).

The Tephrosia virginiana (L.) Pers. (Cracca vir-
giniana L.} is known by a variety of colloquial names
such as: turkey pea, wild sweet pea, catgut, goat's rie,
koary pea, devil's shoestring. It is native to dry sandy
soil of the eastern United States. It is a ioot or two
high, with pubescent ‘stems and leaves, and a hand-
some -terminal raceme or panicle of yellowish-white,
purple-tinged flowers, The roots, which are slender,
fong, and njatted, are said to have been used by the
Indians as a vermifuge. given in the form of decoction.
T. vogelii Hook of Africa is used by the natives as a
fish poison.. )

Clark (J.1.C.S., 1943, 65, 27) found Loth rotcnone
and tephrosin as well as other related principles in the
seeds of the Willetia ferruginea Huchst, an Abyssinian
tree known popularly as the derebera tree,

All of the ubove and many related species of plants
have been e, in one furm or another, as insecti-
cides. The powdered roats have been prepared as
dusts; agueous and ontinic-solvent extracts and even
suspensions of powdered roots prepared; all of these
have been found to be more or less cliective against
many clagses of insects. A comprehensive report on
the use of the Lonchocarpus spwtivs as_insecticides
wus prepated by Rourk (Bl Bur, Ertomology,
U. S. Dept, Asriculture, March, 1936). Investizations
revenled that four active principles, rotenone (sicon-
line or tuhotoxin), decueiin, toxicarol and tephrosin
nay be present in the variaus roots, althourh some-
times one or more of these constiluents may be
absent. Of these, rotenone is the most important and

-

*(31) United States Dispensatory, 1960, XXV. Rue. 1831-1832,
J. B. Lippincott Company. Philadelphia, Pa,

Rue “31

best-known. It occurs as white, odorless crystals,
miclting at 163%; it is insoluble in water but dissolves
in alcohol, acetone, chioroform, and many other or-

ni¢ liquids. The empirical formula of rotenome is

wiHauOg; its structure has been shown to be that
of an orticnlly active dihydrobenzofuran system hav-
ing an isopropenyl side chain connected to thie dihy-

" dropyrone radical (J.4.C.5.,, 1932, 54, §10). Rotenone

has been synthesized, Deguelin is jsomeric with it;
tephrosin and toxicarol are hydroxy derivatives of
decuelin. The chemistry of the several principles is
discussed by Clark (J.1.C.5., 1932, $4, 3000, and in
earlicr papers); the cxtraction and separation of
rotenore, deguelin and tephrosin are described also
by Clark (J.4.CS., 1943, 63, 27).

Rotenonc is extremely poisonous to insects and to
fish, but only slizhtly toxic to mammals. Haag
(J. Pharmacel., 1931, 43, 193) found the jntravenous
Jethal dose for dogs was about 0.5 mg. per Kg., but
that by ‘mouth 600 times this dose was required to
kill. Small doses, when injected intravenously, had 2
stimulating effect on the respiration, but fatal quan-
tities kill by paralyzing the respiratory mechanism.

Rotenone, when applied to the skin, produces only
an occasional mild irritation; it is not absorbed by
the skin. Inhalation of finely powdered fotenone or
derris can be dangerous, for it has becn shown that
finely divided rotenone is about six times as poisonous
as coarse crystals, The fatal dose of rotenone is prab-
ably very large, having been estimated to be about
200 Gm. Since rotenone acts as a gastric krritant and
also stimulates the cmetic center after absorption,
swallowed material is likely to be removed before
poisoning occurs. Chronic ingestion may produce
necrosis of cells in the ¢entral and midlobular areas
of the liver (Lehman, Bull. N. Y. Aced. Med., 1939,
25, 382).

According to Ginsburg (New Jersey Agricul, Bull,
Circ. 273, 1933) rotenone is decomposed by sunlight,
losing its toxicity after a few days’ exposure.

Rotenone itself, as well as preparations of the roots
from which it may be obtained, is widely used as an
insccticide. Williams et al. (South. Med. Surg., 1941,
103, 199) used a 2 per cent lotion in the treatment
of the dermatitis caused by “chicgers” (Trombidii)
with excellent results; a 10 per cent emulsion has been
employed in treating scabies.

According to the reseprches of van Hasselt (Arch.
internat. pharmacodyn. therap,, 1911, 21, 242), closely
allied, physiolegically, to derrid is packyriizid, from
the Pachyrhizus angwdatas Rich. This drug is a power-
ful poison to the central nervous system, especinally
the respiratory center, and in larger doscs causes
slowing of the pulse by a divect action of the heart
muscle. V1

Rue. Ruta. Herb of Grace. Countryman’s Treacle.
—The U.SP. 1850 recognized the leaves of the Rula

- greveolens L. (Fam. Ratacea). It is a low, shrulbby

plant, with several shrubby branching stems, which,
ncar the base, are woody and covered with a rouch
bark, but in their ultimate ramiications are smooth,
green, and herbaccous, The leaves are fleshy, 2- to
3-pinnatifid, the flowers yellow, and disposed in a
terminal branched cyme: The plant is a native of the
souith of Europe, locally establizhed in pastures in the
United States and cullivated in our sardens, The
leaves have a strong, disazrecable odor, especially
vhen rubbed. Yheir taste is bitter, hot, and acrid.
The fresh leaves may inflame and even blister the
ckin. This irritant proporty depends chielly on a
volatile ofl, which iz contained in ghindular hairs,
apparent over the whale acrial suriace of the plint.
They contain also the coloring principle rutin.

Rue yickds a very small proportion of a vellow or

©preenich volatile oil (Olvum Rutw, TSP, 18550,

which becomws brown on aging. The oil has the
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strong unpleasant odior of the plant, and an acrid
taste, ‘It consists Jargely of mcthyl-nounyl-kctone,
CH3.COCotyp, with small amounts of other ketones,
‘esters, and phenols.
Uses—Rue iz shid to have been used by the an.
cients as a condiment. In modern times it has been
ed inm treating hysteria, worms, colic, and
atonic amenorrhea gand menorrhagia. Its medicinal

activity dcepends upon its volatile oil, which is a -

poweriul local irritart, causing, when applicd to the
skin persistently, burning, redness, and vesication,
and when taken internally in larze doses, violent
gastric pains and vomiting, prostration, confusion of
mind, comvulsive twitching and, in pregnant women,
abogtion, It has been used in Europe for the produc-
tion of ¢riminal abortion, in a numbur of cases with
fata) results, Prochnow (Adrch. internat. pharmaco-
dyn, therap., 1911, 21, 313) demonstrated, however,
that it has only a feeble stimulating iniluence on the
uterus, Patoir (Compt. rend. soc. biol, 1938, 127,
1323) found post-mortem, in the lower animals, de-
generation of the liver and parcnchymatous nephri-
tis. The abortive action scems to be due more to its
general toxicity than to any specific cficct on the
uterus,

Ryanodine.—From extracts of the stem and root
of various Ryania specics (Fam. Flacourtiacea) frac-
tions possessing insecticidal activily have been pre-
pared by several inwestizators. Extracts of Ryania
spediosa Vahl, (Ryania pyrifera [L. C. Rich.] Vitt.)
were found to be very active and promising. From
these Rogers ¢t ol. (J.4.C.S., 1948, 70, 3086) isolated

- an alkaloid, called ryanodine, havinz approximately

700 times the insecticidal activity of the stem wood
from which it is obtained. Ryanodine is soluble in
water, alcohol, acetane, cther and chloroform.

Pharmacological studies of ryanodine by Pick and
Tullius (Arch. internat. pharmacodyn. thercp., 1951,
86, 121) showed that the alkaloid, when tcsted on
isolated frog abdominal muscle, produces a gradually
increasing contraction of the muscle which proarcsses
to an irreversible ricidity; while the effect is en-
hanced by the addition of acetylcholine, rvanodine
does not inhibit true cholinesterase. It was concluded
that the site of action of ryanodine is on the muscle
protecins or on the myogenic juncture of the motor
end plates,

From the studies of Procita et al. (J. Pharmacol.,
1952, 106, 411) it is apparent that rvancdine is ex-
tremely toxic to mammals, The intraperitoneal LDsq
dose for white rats is in the range of 300 to 330
micrograms per kilogram of body weight; the animals
exhibit signs of depression and air hunzer within 10
minutes after an injection and die following anoxic
convulsions, The dog appears to be extremely sensi-
tive 10 ryanodine, an intravenous dose of 100 micro-
g‘;rml'ns per kilogram of body weight usually being

atal.

Sabadilla. Cevadilla—~The dried ripe seeds of
Schegnocaulon oficinale (Schlecht.) A, Gray [dAsa-
grees efficinalis (Cham, and Schlecht.) LindL], were
recognized by the B.P, of 1883, At one time cevadilla
was erroneously bcelieved to be derived from Vera-
trum Sabadilla Schicde. The sabadilla grows in the
Andcs of Mexico and Guatemala and Venezuela. It is
~also cultivated. The fruit is a cap:zule having three
Jocules in cach of which there are from three to four
sceds. The sceds are clorngated, pointed at each end,
flat on one side and convex on the other, somewhat
curved, S to 8 mm. long, wrinkled, slichtly wineed,
black or dark brown on the outside, whitish within,
hard, inadorous, and of an excecdingly acrid, burning,
and bitter taste. The powdered drug is sternutatory.

Sabadilla seed usually yields, according to Poctsch
and Parks (J. 4. Pi. A, 1949, 38, 522), from 3 Lo 6

per cent of total alkaloids and from 15 Lo 20 per cent
of fixed oil. The alkaloids include .cevadine (crystal.
lized wveralrine), covine (sabadinine), verutridine
(amorphons veratrine), cevedilline  (sabadilline),
sabadine, and yabatine. Cevine is an alkanolamine
having the formula CozHaNQs, and is obtainable also
from veratrum virlde; cevadine is the tiglic acid cster

-of cevine and veratridine is the veratric acid ester of

the rame base (but sce discussion under Constituents
of Veratrum Viride). For further information con-
cerning these alkaloids see Poetsch, Hennig et al,
(ibid., 1949, 38, 522, 525; 1951, 40, 168).

Of these aikaloids the most important, from the
medical stanidpoint at least, appear to be cevadine
and veratridine, the other alkaloids being much less
active physiclogically, Cevadine and veratridine occur
also in veratrum viride (q.v.).

Two acids have also been found in sabadilla—the
sabadillic or cevailic acid of Pelletier and Caventou,
and the veretric acid of Merck, which Koerner showed
to be dimethylprotocatechuic acid.

Under the title Veratrina (veratrine, veratric) the
N.F. V recognized a mixture of alkaloids, said to be
mainly cevadine, veratridine and cevine (Mendez and
Montes, loc. cit.). This mixture was described as
follows: “Veratrine is a white, or grayish white,
amorphous powder, odorless, but causing intense irri-
tation and sncezing when even a minute quantity
reaches the nasal mucous membrane. Great caution
must be nused in handling it. 1t is slightly hygroscopic.
One Gm. of Veratsine dissolves in 1760 cc. of water,
2.8 ml of alcohol, 0.7 cc. of chloroform, and in 4.2
cc. of ether at 23° C.; also in 1345 ml. of water at
80° C.; insoluble in petroleum benzin” N.F. V.,

Cevadilla is an acrid, drastic emetocathartic, some-
times acting with great violence, and in overdoses
capable of producing fatal efiects.

Probably because of its uniortunate name it has
been assumed by some that the mixture of alkaloids
called “veratrine” rcpresents the therapeutic virtues
of veratrum. Its phytiological action, however, differs
from that of veratrum, and if it possesses any thera-
peutic uscfulness it is certainly not for the conditions
for which veratrum is employed.

Veratrine (the misture of alkaloids) is an. intense
local irritant and locally somewhat anesthetic. Rubbed
upon the skin it produccs a sensation of warmth and
a peculiar tingling, When taken orally it produces a
sense of acrimony, and in large doses causes violent
vomiting, serous purging with intense burning in the
mouth and throat and general muscular weakness.

" It is a powerful muscle poison and if given in suffi-

cicnt dose in the lower animals it causes an extraordi-
nary prolongation of the contraction of the striated
muscles; the time requircd for relaxation of voluntary
muscles may be 20 or 30 times as long as normal. A
similar influcnce is exerted upon the ventricular
muscles, . at least in the frog, but the slowing of the
heart rate scen in warm-bloeded animals scems to be
due chicfly to-stimulation of the cardio-inhibitory
center, Death in mammals is generally due to depres-
sion of the respiration. (See also under Veratrum
Viride, Part 1.)

The only justifiable therapeutic use of veratrine is
as an anodyne counterirritant in neuralzias and va-
rious forms of arthritis. Even for this purpose it has
no advantares sufficient to ofisct the dangers of sys-
temic poisoning which might follow from its absorp-
tion. The N.F. V recognized an oleate (Oleatnm
Veratring) contuaining 2 per cent of the alkaloids and
an ointment (Unguentum Veratrineg) containing 4
per cent.

Sabadilla dusts and sprays have recently been found
very cffective insccticides against the squash bug,
cabbage ‘worms, and loopers.
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zeigten. In der Mitte lng mchr unverdindertes Filypiy
als .in der 2. Geuppe (Abb. 3).

Umgeben wurde das Implantat von ciner Zone oy,
artiy ausgeprigter, 2ugldh auch in dep Steukiue v..p,
inderter resticrender Fibrin-Purticn, in und 1. Loy
der viels, z. Teil iihcratierte leukoeytire Zeten L
gen. Reben den Leukoeyten ficlen Frythroeyte, i
sowie grofle, blafiblau gefirhte Zellen, Ausehli i
waren zur Peripherie hin mele Leukoeyien wni
ter histioeytiire Zellelemente, Klusmatocyten i 5.
brueyten, sowie iberalierie hypersegmenticrte Yo
koeyten und Fibrin-Reste nadiweishar (Abh, ¢).

Die Ergebnisse dieser Arbeit lassen eine hengin.
Wirkang des Mi erkennen, wenn dicser anf vin
Fihrin-lm]l'»lan(uti(m bereits horvorge rufenes Criongag.
tionsgewebe tritfi. An sich hiitic man nady den in an.
serer ersten Arbeit mitgeteilion Ergebnissen o,
Summationseffekt erwarten diirfen: cinmal (e .
ibrin-Implantation, die zn  ciner Zeltpeolifer.,,
fiihrt und dann durdi den ME, dee in vinem W wnl.
gebiet, das nicht dardh Fibein-Tmplantaijon verinderg

e

t e

e
sahy

ist. chenfalls eine Zellproliferution auslisnt, 1ey,.
nach kommt ¢s durdh Applikation des M ifen.

bar bei zellarmen Geweben zu viner Slimulicenn s,
bei zellreichen Geweben cher 7 einer Hemmypg
der Zellproliferation. 1ie Yerinderungen des Gewe,
bes verlaufen bej Fibrin-Implantation unier Einwir.
kung des ME zum ‘Teil anders, als bei alleiniger 1.
brin-Implantation. Um  das cingelagerte Fibrin bil.
det sich eine Abgrenzungssciicht ans bindegewebigey
Zcllen und extrazellulirem Iyalin, Pas aberecrenpe
Fibrin bleibt fast unveridndert licgen. Dev i wnserer
ersten Arbeit beschrichene fermentative Abbay i
Filrins durch die proteolyvtische Titigkeit dev ey,
kocyten tritt hier an Bedeatung zoriick. Fher werden
dic oben besdirichenen Zellen mit Einsdiliissen i
Protoplasma erkennbar, die von der Peripherie zum
Zentrum des Implaniates vordringen. Cher die zur
Klirung dicser Vorgiinge durdhgelithrien hisiiodiemi-
schen Untersuchungen werden wir spiiter berichten.
Zusammeénfassnng:

Nuch Feststellung des stimulicrenden Einflusses ei-
nes aus aktivierten Kilbermilzen gewonnenen Exirak-
tes auf zellarmes mesendhymales Gewebe von Mecs-
schweinchen wurde der Einflufi dicses Extrukies anf
das durch Implantationen von Fibrig hervorzernfione
junge, zellreidhe Bindegewehe untersucht. Dabei er.
gab sidh, daft der Milz-Fxtrakt die ducd: Fibrin-Tmn-
plantation angeregie Bildung von Bindegewehe hemmi,
Dieser Befund Fihrt zu der Anunabme, daff der Mis:
Fixtrakt un zellarmen Geweben cine Stimulierung. an
zellreidhen Gewceben dugegen cine Hemmung der Zell-
proliferaiion hervorruflt,

Summary:

Experimental Studies on the Effect of Spleen FExtract
on the Formation of New Connoctine Tissue induced by
Fibrin Implantation

Extracts obtained from activaled calves' splecny show
stimulating intlucnce on mesenchyvmatous tisswes with
few cells of guinca-pigs, Subsequently the influence of
the a. m. extract on voung cellular connective tissue pro-
duced under the influcnce of fibrin implantations was
imvestigated. The extract was found to-inhibit the for-
mation of connective tissue indiced by fibrin implan-
tations, These findings indicate that the spleen extract
causes stimukation in tissues devoid of celts and inhibi-
tion of cellulue peoliferation in cellular tissues,

Aus dem Plin makolygischen Instites dor Universitil Hamburg; Direktor: Professor Dr, med. C. Malorny
Pereutane Resorption von éitherischen Olen und ilren Inhaltsstolfen

Yon Fr. Meyeramd 1. Meyer

Die Ansichi. dals Giherische Ol percatan unlbeenam-
men werden hiinen, ist sebir veebaeiter v s egse b -
Lindenvwald oo Sclimide=Ta aume [EXTEN
19300, Fiir cine Beihe die-oe Stofte kg Jie Muzlichheit
der perentianen Resorpism and Grnod der vorlicgenden
Literatur sonch als erwiesen betradiies werden; bir viele

widere dagegen feliden bisher evakte experimenteltie Un.
techagen,

Plaffeath Rounte 19 seigen, datt Ussenzen von Thyme.
Pacalyptus und Terpentin aadh perciiaiee Applih.ation in dee Vas-
ataunssbieft und do ngen Mabie audt s U o nadoweisige seml.
Mowcorpe, Nelbmidtw Lhobey (o0 honmien Guaj ool
mruh calteddidier Ansendues i Fori cinee Salbe b Bhirn e
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U9 Juhrgang

i Macht (1o fand, dofl Rtheriche Ole aus Zimtrinde, Fen.
mm‘-h‘. Zitraae, Om‘ui. ‘m"f Pleferming, Thymian, Rosa gera-
winm, Curyophiplins aromaticus, 'Ganltheria procumibens u. u, uwadh

inner Eiewirkong ven't eo® Bewnitlosigkeit vad tidlide Ver.

} bet Minsew hervdrrufon-kbanen. Linige von thagn, 2. B

serweadeie or mii r;mf'g als Triigcrsubstunzen, Vegrsdhie.

s, dime AMkalbide, dic als seldie oder in Banmwnllsamen. und Oliien-

@ persedtan nichl anfgonomwen Werden (n.a. Morphin, Steychnin,

Aconitin, Atvapin, E<ctin uned Cirare) konnte pr auf diese Wele

o ‘Ifku'@ ringen, Blirgd (P42) untersudhic uwa\mmc;r mit

tEhli chenfufla die Besorptinn dtherischer Ole wnd fand, doft

ampher, O3 Eucaluptl, Thpmi, Citei, Terehinfliinae, Hosmariny,

nrlgluﬂfln. Pint, Jiniperi poad Lavendulae nach iintlorlichor Anwen.

dumg_mit Hlitfe dos Bargi sdwr} Aapamu in der Aneatmnngsloft

vow Konindhem nachwelsbiar sind, Jm Gegensatz ru den Untersuciane

von Maeht (1938) waren in denen von B il rgi (U4 arale

und. pulmonale Anfwalime sishet ansgeschlnexen, din hoebandelie

. Hautpartie war beprenrt und die resorbicrende Oberfliche damit

! koastami, In wenercr Zeit stcllten ¥ alettew, Cavier (1943 a, b)
k‘:iﬁmmdﬁ-upn Uber die Nesorplion bitherixchor O

. mdets gihstige Werle fir o-Finen und Eucalyptol. Da Eucn-

-, lyptol weniger Michtig ist als o-Pinen, wurde es als Vohikel bean.

’ Jd ein ol:lw.l. ie genanntcn &ﬁmnrcn konnten 2. B. Dihydrofolli-

kwdil . rstosteron (1945:h), Desoxycorticosteron” (1947 a),

synibetische Oostrogone ‘“m,ul:yfnd Progesteron (1238 b) in ciuce

: llin wag vom A nn:l‘ wnd Euealyptol in verhiltnismifig grofice

. Menge percutun sur Aufwahine biringen.

Sdllu Erginzung der Befunde von Valette und seiner
ule haben wir dig uns snriinglicien ftherischen Ole
und ibre Inhaltsstoffe in umsere vergleichenden Unter-
4°  suchmmgen @iber dic Permeabilitiit der Haut einbezogen
1. underwartungsgemi@ grofie Unterschicde in der Resorp-
'™ tiansgeschwindigkeit gefunden.

Ein Ttil dog untersuditen litherlschen Ole entstammte eince mehr
als 18 Johre alten Semmlung unseres Tnstituis. Fs int daher miglich,
. B. fololge Polymerisation die Viscnsitiit ciniger Stoffe fegen,
Uber frischer Ware gestiegen unil die Resorptionsgesdiwindigkeit
daker ru kleia gefunden wurde,

Methodik

| Wird eine Flussigkeit von der Haut resorbicrt, so bositat sic auch
+  die Fanktion einer Trigersubsinne. Eine inkorperierte oder cine
; darin geldste Verbindung ge angt mit ihr zdsannuen zar Avfnnhme
: und kann to dic ctioigte lfcmt.miu- anzeigen, Als solder Indikutor
M ist Esvrin besonders gut geeignet ( V o gel, R, rsw; Valette,
v G et Cavier, R, wﬁ, weil es charakieristische, leldht rogie
striexbare Wirkungen ael die werccnlruihe Muskulatur besitzt,
D énlenz yom Aufbringen anl die Hout bis mgn Eiuteirt der Fx
itkung aul dic perindisch gereizte Kanmuskulutur von Miins
wuede als Matl fiir dic Hesarpionsgosdiwindipkeit verwendet.
takt- bew. resorbicrende Qberllicher waren g cn® rasierter Bauch.
haut 'tu 230 miipnlithen Tieren. Pie Eserin-Konzentration betrug
, 0.2%, bozogen auf die Base. (Nikeres zur Methode vgl. Meyer
a0 Kerk, 1939).

Ergebnisse
In Tab. { sind cinige Ergebnissc mit aliphatisdien #the-

L

_..
=
3a

i rischen Olen und ibren Bestandicilen dargestellt. In dic-
; ser erslen, chemisch nabe verwandten Gruppe von Ver-
- | Tab. (
2 min his zum :
- : Zah! der
y Triigersubstane fiir Fxerin Ansticg der ~
oy ™ s f Hubhithe awigewerteten
! 0,2%hige Lisung) . (arithm. Mittel) Versudio
.o | Citeal ! o - s
P! Geranlol i negativ 4
! ; © | twevanylacetat, frisds : 38 . 5
v Lieranylacetat, dickRilasig I negativ i [
t . 1 Geranyitormiat ‘ 34 ! 6
, ! Cetanylpropionat 38 , s
B tieranythatyrat 53 ’ 5
P !inuloo} ‘ negativ 5
N -natylacetat 52 4
N itevuellal, didhiissig negaliv [}
H ‘N Rutae Fid 6
; aberian<indtidiacthylamid regativ . 3
! Henthylvalerianat 43 3
E “ndungen mit 10 - 14 C-Aomen wurde Geranylormint
. 4 min) am schaellsten anfgenommen, Fs folgten Gera-

v s lpropionat (3 min), Linatylacetat (32 min), Geraunvl.
: Fuvrat (53 min), Geranviacetat (3% min) und Citral (63
: ain). Geruniol wnd Linalool wurden binnen 2 h nicht in

vthenubaree Menge resorbiert, Allerdings * fehilte nady
se. Injekiion von 1o 7 Fserin, geliist in Geraniol, cin An-
“tiex der Hibhishe, so daf? vine Inaktivierung des Eserins
Unkompatibilitit) oder cine antigronistisihe Beeinfins-
s abes Prerin-Effektos nicht sicher ausgescijossen wer.
N d‘t-u kounten. Beim Linaloel schien sich die tertiiire O«

ﬂ}wuppe giinstig anf die Resorption auszuwirken,

L —

-

raa

te an und- fan- -

Fr. Meyer wud K, Meyer / Athorische Ole s

Dal die Viskositiit fite dic percutane Resorption vine
rofle Rollesspiclt, gebit doraus heevor, dafl wir cin nltes,
ickflilssiges Geranvlacetal mit gegativem Lrlalg priil-
ten, withtend eine frisde. dilenflitnige Charge hereils
nadh 58 min in erkeondures Mongte resoebiort war. Auch
der Versuch mit dickfliissigem Citroneltal verlief negativ,

Olcum Rutae, dessen aupthestandteil Meihyinonyl-
keton ist und day somit-in die aliphatische Reihe gehirt.
wird sche gut resorbicrt, Untee den geséhilderion Ver-
suchshedingungen fanden wir cinen Mittelwert von 27
min. Withrend Valeriausiiuredinethylumid in der anf 2 h
begrenzten Versudisduner nicht in- erkennburer Meuge
zur Resorption {3 Ticre) gelangte, wurde Menthylvaleria.
nat oﬂ'chxur trotz sciner groflen Kettenlinge relativ
schnelt aufgeunmnmen.

In Tab. 2 ist das Frgebnis der Tniersuchung von ali-
cyelischen Verbindungen. Terpenen nnd solchen iitheri-
schen Olen zusammengefaBt, deren aupthestandteil
sich in diese Gruppen cinordnen Liftt, Mit Ausnahine von

Tah, 2

T Lntans fir Eseri wmin his rum ) der
riigersubstanz fir Eserin sieg dee ausgewertele
0,23%ige Lésung) (arilllln:!lgmlel) "’“d"" "

Terpinhydrat $%sJn Cyclohexan 16 6
Terpinhydrat 10% in Propanol negativ [
Terpineol*) . 33 - s
Teepineol, dickfllissig negativ 4
Terpinylacetat 0 []
Limouen ; o 6
Curvon 3 3
Thymen = 1-Pinen 2 6
Fendion ; L] [ ]
Fendiylacetat ' £ 5
Dernylacetat . )] 6

Ol camphoricum 3 6

Ol Pini sibiric. 53 s
Ol. Terebinthinae 63 s

Ol. Tanaceti 33 ]

Ol Sabinac ] 5

Ol. Mentae puleg. x o
Ol. Encalypti 1] ! ]

OL Menthae pip, 3y i 3

*) frisches Handelspriparat.

zwet Stoffen, dem fesien Terpinhvdrat und einer alten,
dickfliissigen Qualitiit des Terpineols (Ferpinolen) ku-
men alle Verbindungen dieser Gruppen zur Autnahme,
2. T, sdhon nadh erstaunlich karzer Zeit,

Dic Resorrtinu einer 5%igen l'erpinhvdrat-Li-
sung in Cyelohexan war 16 min nads siuflerlicier Appli-
Kation erkennbar. Sie crfolgte praktisch mit der gleichen
Gcsdm'imliglgcit wie Cycelohexan allein (vgl, Me ver,

leyer v Kerk, 1954, Eine 10%ige Lisung deyg ge-
nannten Stoffes in Propanol dagegen kam wicht zor ?\u f-
nalime. Sein Zusatz besdileunigt dic Resorption von Pro-
panol (vgl. Mever w. Kerk, 1939) somit nicht, Ter-
pinhydrat verhilt sich hiernach iin bezug auf dic pereu-
tane Resorption ziemlich indifierent,

Terpincol kam trolz seiner iertiiiren Ol-Gruppe
v'orlmllu‘tsrnéilhg schucll zar Aulnahme (33 min). lthre
eresterimng mit Fssiwsiinre verlingsamie die Resorption
statt sic su bescilennigen, wie nady den gesdhilderten,
mit Linalool und Linaly lacetat erliohenen Befumden (vel,
Tab. 1) vielleidit zu erwarten gewesen witre, Der fiir
Terpinylacetat ervedinete Mitlelwert betrug 30 min.
Limonen (43 min) und das in KNiimmel- und Dill-0}
reichlich vorkommende Carvon (33 min) wurden da-
gegen ziemlich sdhinell resorbiert,
Bei den Terpenen und den terpenhaltigen itherischen
Olen war cine Abliiingizkeit der perentanen Resorption
von der diemischen Konstitution nidht zu erkennen.
Thymen = LPinen worde in dieser Reihe hesonders
ut resorbiert (22 min). Es folgten Fenchon {43 min),
cnch};.lurclnt (34 min) wnd Bornvlacetat
(63 min}. Trotz naher chemischer Verwandischalt wirden
Bornylacetat und Campher (leichtes Campher-Ol) it
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~chr u‘-iemhimmcdwr Gesdiwindigheit aufgenommen
%9 und 63 min).

OL. Mini sébirici. das vorwiegend Boruvlacetat, 1-Pincn
und Sonten enthiilt, sowie Ol Terébinthinae wit verhilt
mamii(ﬁlf: hohens e-Pincigehalt Kamen wer Liogsam 2ur
Resorption. Die Mittelwerte von je 5 Versuchen betru-
gen 53 land 62 min,

Fidr, Ol Tamaccti mit scinem hohen Thujon-Gehalt
und das diesem diemisch sche dhnlidie Verhindungen
(Sabinal und Sahivelacetat) enthaltende Ol Sabiitae fan-
den wir etwas gilnstigere Werte: 38 und 48 min.

Dic schnetle Resorbicrbarkeit des OL Menthae pule-
gﬂne {20 min) wird auf das zu 80% darin enthaliene Pu-
egon zuriickzufiibren sein. Das aufterdem im Puleyil
enthalicue Menthon und Menthol, sewic ]-Limonen und
Dlﬁcnmn sind chenfalls perentan resorbiechar, Thr ver-
hiltnisinkiig geringer Anitcil indessen spricht dafiir. daft
sic vor untergeordneter Bedeutung sind. Ol Eucalypti
enthiilt neben Eucalypten (a-Pinen), Pinvcarveol, But-
ters, Valeriun- und Capronsiiurealdehyd vorwicgend (ca.
75%) Euealypiol, desse¢n schnelle cutane Aufnahme Va-
lette n. Cavier (1943 vor uns gefunden hatten.
(Ober dbe lokale Vertriiglidhkeit vgl. Octiel, 1930).

Die percutane Resorbivrburkeit von Ol Menthae pipe-
ritag, j:ﬂ neben Menthon, verschiedencn Menthonesiern
und Terpenen 30—30% Menthol enthiili, ist it OL Pini
sibjrici ader OL Terebinthinae vergleichbar,

Wie aus Tab. 3 hervorgeht, in der acomatische Inhalts-
stoffe von iitherischen ‘Olen zusammengefaflt sind, wer-
den Carvacrol, Ancthol, Ol Auisi, Eugenol und fso-Llu-
Tab. 3

. - CHefrg
Tub, ¢
T ¥ .-
Triigorsubstang file Fxerin | Ar‘-t der Wil 4y
(2.2%igu Lisung) ' bkt ‘“"‘; R g,

tarithu, Minel)

o e o — e p— ————— —

Teil bt fir Eseri nx&h“ t;‘": Zaht der
gersubstang fir Escrin AT gusgewerteten
@hice Lasune | (aritn i) Versudie
Carvacrol nogativ ]
Ascthiol . | ¢
OL Anisi - S
Eugenol " [
Iso-Eugcaol - [}
Safrol 72 3
Cuminol 28 H
Cuminalhohol [ 14 }
Cuminaldehyd 47 6
OL Thymi 2 i L1

Ol Petroselini 68 6
Cinnemal = Zimtaldchyd negaliv 3
Cinnamein = Zimisliure- " 5

benzylither

genol nicht oder nur sehr lungsam von der FHaut resor-
bert. Fiie Sufral war die percutane Aufnahme dugegen
hinpen 2h cindeutig nudiw cishar (Mittebwert T2aain:
iber die versdiiedene lukale Vertriiglichkeit vgl. Ocu-
tel, 1936). Erstaundich jst die geeinge Latengzeit fie Cu-
min-Ol (23 5nin), dus aus p-Cymol, wenig «- und p-i-
wen, Dipenien, g-Phellundren, viel Cununaldehyd und
(luminullkuhul besteht, Da Cuminatkohol und Cuminal-
dehyd (Mittelwerte von 87 und 47 min) nicht besonders
sdinell aufgenommen werden, stheint p-Cymol Firc dic
Resarbierbarkeit des Camindils in erster Linie verant-
wortlidi zn scin. OL Petroscling (68 min) und O Thymi
®2 min) wirden nuc vechiiltwismitliy langsan, Cinna-
nwin und der sehre viscise Zimtaldehyd nicht in erkenn-
barer Menge resorhiert.

Einige iitherischie Ole, die sich wegen ihrer Inhaltsstol-
fe dea bisher gesdhibderten Gruppen nidit oling weiteres
suordnen lissen, sind in Tab, 4 zusommengestedlt.

Aulter O Galangae und Plelfecil werden sie selie viel
langsamer als die in Tab, 1=3 genamaen Ole resorbiert.
Dic ermitielten Werte tiezen bei Ve (Ol Juniperi 30
min) oiles weit darisher (O Balsam, Copaio, 92 min),
Fiir OL Calami, Fagi dither.,, Punentae, Origan. crelic.
und Spicae sowie fie Patdhuli=, Tolubalsinn- aud Ajo-
wan-03 ist bei cinee Beobadhitupgsdaner son 2 etne
Resorption nida erhennbar,

Zur Prilung der percatanen Toxizitit waedea dice
relutiv gnt cesurbierlseen Verbindungen aus den Labo o
bis 4 wnter den pleidhen Bedingungen - jedodi oline
Exserin-Zusatz - - 4 b lang aul dee Haut von je 2 Miasen

Ol. Calami | nogativ ; % h
Pleffersl i % S
* Ol Galangae i k1] &
Patdwlial ! negativ i N
Ok Fagi ither. - . i
Tolubalsam-0l X - 3 :
OL. Copaivae ° %
Ol Pimentoe negativ *
Ol. Origant cretict : - .
Ajowan-Ol -
Ol. Spicae o - . .
Ol Juniperi 39 . ;
Tab. § T
Trigersubs Kot R e |
:“e'tm stanz 'in M l:m;'l; nuh 4k
Citzral 13 16 Ve o e - -
Gerunylacetat 6  th 0 4§, ~ - u u_:
Geranylformiat 13 019 - — aB R
Gorunylpropionat 19 . | - ¢ aB -,
Geranylbutyrat 2% 19— -~ o B aB’
Linalylacctat I 3 [T 2 oB -
Ol Rutae - 35| ¢ - - whi
Menthylvalerlanat 18 % | 3 - - ‘a8
Terpineul 12 18 2 - - o8
Terpinylacetat : 16 19 ' -— - o8B o} %
Limusnen 20 14 — - o. B, ' ok’
Cutvon 18 2 . - oB'lan
Thymen 1 | ) - th o R -
Fenchon 18 19 - - oBlol {
Fendiylacetat o8] U = = ablab
Bornylacotat ‘®m |l W —~ - oB|ab]
Ol. camphoricum 2 26 - = o.BlaB
Ol Mcnthae pulegiae B 4 16 — -  oB.johb
Ol Tanacefi 16 17 -— ¢ obB| -
Ol, Subinae 17 19 - — " o.B.|oR
Ol. Eucalyptt FURE S 2 obB| -
Ol I'ini sibiricl 17 1 - -~  o.B.|oB
Ol. Terebinthinae 8 - 23 - th  oB| -
Safrol U, 19 3 - - | o.B.
Cuainil ) @# 13 3 - - o B
Cuminalkohol 23 19 - o B -
Cuminaldehyd 20 20 ! - -  oBaB
Ol Petroselini 4 10 . - —~ o8B0l
Plefferil 13 19 ' - -— o.B.{aB
O, Gulangae 26 72 ;. - 2. aobB | —

applizieet. Dus Ergebnis dieser orientiervcnden Kontroll-
untersuchungen ist in tab. 5 zusamumengefafi.

Hiernach sind ditherische Qle im- Kontakt mit der iu-
Beren Haut nidht indiflerent, Eine Abhiingigkeit der per-
cutunen Toxizitit von der Resorplionsgesdhwindigheit
liclt sich jedodh nidht feststelten,

Zusammeniassung

Atherische Ole und ihre Inkaltsstoffe werden von der
Haut mit sehr unteesdhiedlidier Geschwindigkeit resor
bicrt. Eine vergleichende Untersuchung der Resorptions-
geschwindigkeit an der unverletzien, rasicrien Baudh-
hat von Miusen crgibt Werie von 0 baw, <05 mw?
bis 7 2—4 mumd'ew® h, Verhiilwismiiti schuell werden
Geranviformiat, Gerans lpropionat, Terpineal, Carnvon
wnd Thymen sowie Rauten-Ol, Poley-Ol Fucaly ptus
O, Cumin-01 vad OL Galangae aufzenommen,

Fiir 22 der insgesamt 30 unersudiieon Stolte ist innet-
halb der aul 2 W initiccten Beobadiungsdauer eine Aut-
nahine nichit erhewndbar. . a. Fir Geraniol, Linalool, Car-
vacrol, Aucthol, Eugenol, so-Eugenol, Cinacoal ui
Cinsamein, fiie OL | Luisi, O Calani, OL Fagi idwr., OL
Pimentae und Ol Npicae, .

Atherische Ofe und ihre lulalissioffe werden semit
vou der Haut weder scldedihin wind ohie Ausnahne
noch i Vergleidh zu anderen stollen besanders besors
zugt aufgenownmen,
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Bei grofien Kontaktfliichen ist eine resorptive Schidi-
cing sicht ausgeschlossen,

Sgmmary :

sreilients

Fihereal oils and their ingredients are ahsorhed by the
Ain with varying veloeity. Comparative investigations
{ the alnon'%mn velocily by the intact, shaved ahdo-
~inal skin in nrice showed values belween O or <05
«m® and 2—4 mm¥cm® per hour, The absorption was
tund to he ecomparativelv rapid in geranylformiaie,
setanylpropionate, terpineol. carvon, thymene. ol. rufac
naley oil, eucalyptus oil, cumin oil, and al. Ranlangae.
n 22 ont of 56 substances tested. no ahsorption was
found within the period of nhservation. which was liwmi-

¢ wd to 2 hrs. Among these were geraniol, Tinalool, carva.
. f  erol, anethol. eugenol. iro-eugenol. cinnemal, cinnamein.
§ ol anisl, ol. calami, ol. fagi cther. ol. pimeniae. and ol.
’. spleae. Fithereal oils and their ingredionts are not absor-
._ bed by the skin without exception, neither is the absorp-
i 4 tion especially favoured, as.compared with other sol-
rents. Damage through absorption may oceur if the con-

tact arcas are large.

Yim M. Kienhol:z

Die medizinische Anwendung therisdier Ole ist viel-
liltig. Sie erstreckt sich anf fhre Verwendung als Anal-
erlica. Antiphlogistica. Plilogistica, Sedativa, Excitan-
irn, Expectorantien, Carminativa usw.

Die therischen Gle werden durch Wasserdampfdestil.
lation aw« Bliittern, Bliiten und Fritchien dor verschie-

nsien Pflanzen pewonnen. Die_Zusammenfassung in
I tint Gruppe verdanken sic ihrer Funktion als Geruchs-
e tlolfe von Pllanzen. cinigen gemeinsamen phvsikalischen

Figenschaften und der Art jhrer Gewinnung. denn che-
misch handelt es sich um ganz verschiedene Suhstanzen.

v iele aus Pllanzen gewonnene Htherische Ole sind aus
o . Yinzelkomponenten zusammengesetzt. doch hiinfic ist
. die empirisch gefundene Wirkung eines durch Destilla-
S tion gewonnenen Oles nur einem Teil der Komnenenten

' tzuschreiben. Diese Erkenntnis fithrie durch Eliminie-
; Jung nicht wirksamer Bestandteile zur TTerstellune wir-
£ . kamesvollerer Priiparate. Auch versuchie man, alle z2ur
"+ erfolereichen Bekiimpfung einzclner Krankheiten er-

wlinsdhten Wirkungen durdy Mischung ditherischer e

':3‘rsdniedcner Figenschaflen in einem Priiparat zu ver-
inen,

-+ Fin solches aus einzelnen iitherischen Olen zusammen-

zeselrles ‘Priinarnt ist das Backang-0)18%), Seine pute

irkung hei Frkiiltunaskrankleiten veranlaftte nus. die

. Mutihaktericllen Fisenschaften dieses Gemisches verschic.

uer Ktherischer Ole zu priifen.
Im Baokane-60 sind fulzende Substanzen enthalten:
; O_l. Menthae piperitae. O1, Fucalypti, OV Macidis. O Foe-
'3 Meali OL Coriandri. O1. Melissae indicum. O Cunressi,
B !1 g‘. Junipert, OV Majorani, O Rasmarini. OV Thypmi.
¥

naiberis, d-Campher und Aromaticn,

Ts vwird emploklen. (das Baokang-01 hei Erkiilinngs-

lmul.lu-ilvn entweder auf Wiirfelzucker getropft lane-

YT s Nunde sergehen zn Yassen oder zim Inhalieren

iz Veapfen davon anf cin Taschentuch 7o bringen.

it nrechend dicser Applikationsweisen fithrien wir

Veran e durdh, bei denen das ¢ im Miissigen und im

Fisliivisipon Zustand mil Bakterien in Beriihrung go-

Wil wirde,

Die autihakieriele Wirkung priiften wir gegen Coli..

Lacy; . sterwgenes-, Protens- und Puocyanecus-Bnkterien.

Patherene und apathogene Staphvlckokken, hacmoly-

coger e und nidet hacmaolveierende Streptokokken 11e.

* Denbazillen und Divhtheriehbakterien. Yon den Bak.

ericuarlen wurden mehrere Stimme verschicdener Pro.
Yenicnz untersucht.

. P * T Bankane OF wierde i freandlidicewelve von der Frenon
o rLH, Werne o, d. Lippe, 20r Verlibgung gestellt.

e

g

T.reutancous Absorplion of Fthereal Oils and their In-

Rt

.. Kienholz / Ktherisdie Ole L
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Aus dem Hygienc-Institut der Justus-Licbig-Universifdt in Gieflon: I_)Irc-klnr: Prafessor Dr. med. B. Kemkes
Zur antibaktcriellen Wirkung étherischer Ole :

Keimhemmende Wirkung

Die keimhemmende Wirkung des Buokung-Ols wurde
wic folgt pepritft:
Methodik

Mit Teaubeuzackerhouillon stellten wir cine ge&r’nelrisdl nbfal-
lende Verditnnangareile -her, so daft Jedes falgende Rihrchon je-
weils nug die 1Lilte der O-Konrentration de«_vorangrgaugenen
enthielt, hn allecmeinen bepannen wir mit ciner Konzantention von
10000 y Olfern® Nihrfiliasigheft. Das Bankang-Ol lich sich i» Trau-
benzackethouilion Jeidit suspondicren. Jedes Rohrehen enthiclt 5.0
em? eines entspredhendon dl-Wrd{lﬂmmt. Die cingeimplie Keim-
7ol wurde ‘wephebometrisch bestinmt, wm hei Wiederholungsver-
wndien vorgleiibave Werte 70 biben. Pie mit den vorsdhicdonen
Rakterienncten hebnpften Ol-Verditnnnapsrcibon warden bet 319 C
24 h brbrittet. Nadh dieser 7cil fnsen . wir diejenige Verdilnnung
ab, welche die. Keime in iheom Wachstum total »a hemmen ver
machte und bestinimten dio Tribungswerte in dem ftbrigen Ver.
dilnnungsyihrdren.

Ergebnisse (Tah. 1)

Tab. 1: Dic _bakicriostntische *Wirkuug
von Baokang-03]

Yon den gepriif.
ten gramnegativen
eimenwurden Lac-

Olmenge in | fis aerogenca- und

Bakfericnart Mt | Pyocyaneus - Bakie.

- v meeaean | terien selbst durch

Coll-Rakierien 300 10000y Ol/em3 Nihr-

Profeus-Bakterien 2% fliissigkeit in ihrem

Stuphylokakhen 6y Wachstum nidit be-

Streptokokken (53] cintriichtigt.  Coli-

Hefe : %3 Bakterien llilfgegcn
Heubazillen i 62% zeigten bei ciner

Diphtherichakterien 1250 onzentration  von

2300 y Olem® Niihr-
Hitssigkeit kein Wadistum, Grampositive Bakierien rea-
gierten emplindlidier anf das Baokan r-Ol. Sa wurden
pathogene und apathogene Staphylokokken, sowie hac-
molysierende und nichi haemolysierende Streptokokken
heteits durch cine Konventration von 623 ¥ Olfem® Niilie-
fliissigkeit in iltrem Wadistum geliemmt. Die gleiche Kon-
zenteation vermadhte anch das Wadhsinm dep Ilefe und
Heubavillen zu verhindern, wiilirend Diphtherichakte-
rien bei 1230 y O'eme Nihrllissigkeit nicht wadhsen
honnten. Die Bestimmuny der Trilbung erzab, duft in
den Rohrdien, weldie die Hiilfe bis Yaz der dius Wadis-
tum dotal hemmenden OF-Konrentration enthiclien, dic
Werle unterhally derer des Kontrollrihechens Tugen. In
den Ribrdien mit nods niedrigeren OL-Konzentrationen
Konnte nach 24 b Bebriitung im Vergleidh zur Kontrolle
kein Unterschied im Wadistum festgesteli werden,
Pairch Messung der Triibungeawerte in bestinten Zeit.
abstiinden vom Beginn der Hebrittung ab, konnte der
Linflult der versdhiedenen Ol-Konzentrationen anf las
Wachstumm der Bakterien kot seranschanlidt werden,
Dabei zeigte sidi, dalt mit steigender Ol-Konzentration
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VRBOR'PHASE CHROMATOGRAPHY IN THE IDENTIFICATION OF CERTAIN ESSENTIAL OILS

IN BIOIOGIC MATERIALS

8. Bruno, Institute of Pharmaceutical and Toxicological Chemistry, University

of Bari

Among the volatile products of a complex chemical nature cumpriséd under the
generic denomination of essential oils thera are some which are of interest in
toxicology because of their pharmacological activity; the oils of Sabina, Tuja
and Ruta are among these, in that they are used as abortives. Their search in
biological matter constitutes, still today, a particularly difficult undertakinqx
the variety of their constitution and the lack of an up to date method are the
most obvious reasons (1,2,3,4), |

Gas chromatography, which has opened new horizons and new possibilities to the |
study of mixtures of volatile substances, can, when suitably adapted, be of
valuable assistance in the solution of the problem.' As is known, various pro-
cedures are used for the detection of the separate components by this modern
technique; the most.widéspread‘method today is based on the measurement of thermal
conductivity of the transporting gas, but one may also resort to light absorption,
to interferometry, to the measurement of the sufface potential, to mass spectro-
metry or to spectrophotometry of the 002 of combustion of the component vapors
(5,6,7). whatever mthod is used, it seems evidenp that the mere determination
of the coefficient of distribution by’meaéuring the time of retention does not
constitute -especially in biological matter- a reliable criterion because the
case is not infreguent of different compoﬁnds having the same retention time on
different columns. A method which has the advantage of combining speed of execu-~
tion with accuracy of results is that which uses the recognition of the functio?al'
groups present in the separate molecules, by means of suitablyAchosen reagents,
The eluated fractions can be collected either with the apparatus proposed by
Walsh and Merritt (8) or more simply with a 5~6 mm diameter glass tube connected

to the outlet hole of the transport gas, ground at the end to receive a hypodermic
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needle with ﬁhich the fraction is bubbled in a small mic:ocone 3.5 em high x 1 em
diameter. Even taking account qf the infiuence of the various genetic and environ-
mental factors on the composition of the essential olls of many plants (9) it can

be assumed that most of these can be identified on the basis oflthe simultaneous

. interpretation of a certain chromatographic pattern and of the presence of certain

compoundé contained in a high percentual gquantity.

In the particular case.of the essential oll extracted from Juniperus Sabina
the two compounds present and to be identified are d-sabinene and sabinile ace-
tate; in the case of Thuja occidentalis, the alpha and’the beta tujone; whilé for
Ruta gfaveolens,.the methylnonylketone and the meﬁhylheptyl ketone. For each of
the above compounds we chose a reaction which provided a sensitivity comprised
between 20 and 40 Mg. ‘

Experimental part

From the top of young Juniperus Sabina L. branches we obtained, by distilla-

" tion in vapor current, an essence which showed the following physical and chemical

characteristics under analysis:

L]

Specific gravity at 15°C . 0.925
Refractive at 20°C - 1.4790
Saponification number | ' 125

the fractionation by gas chrématography of the volatile components of the
essence was done on Celite C 22 column (30-60 Mesh) containing approximately 20%
of polyethyleneglycol 400. The abparatus used, Fractovap Madél B of the firm C,
Frba, was provided with an indicatiﬁg system consisting of a heat conducting cell

and a continuous line electronic recorder. The other experimental characteristics

are:
Column length 2m
Temperature of thermostatic chamber 120 °
Temperature of the evaporator 200 °
H, gas transport Hy

Pressure 0.5 kg/cmZ - Flow 6 lit/hr

pPaper speed . - 1/4% per minute
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From the chromatogram obtained it was possible to observe the presence, in
addition to small guantities of . limonene and pinene, d-sabinene and sabinyl ace-
tate which were confirmed by collecting the fxactbns expelled at the time of
maximum response of the recorder, by means of an appropriate éevice, in the follow-
ing reagents:

‘1) for d-sabinenes 10 drops of'concentrated sulfuric acid plus one drop of
37% formalin; coloration winefred. Sensitivity 20 /ug (Le Rosen's reagént 10).

2) for sabinyl acetate: the eluate fraction is bubb;ed in 10 drops of phosphoric
acid (4. 1.8), Then the acetates are determined in the solution according to the
technique suggested by Feigl, with the reaqeﬁuhcomposed of potassium iodide and
iodate (11).7 Sengitivitys 20/ug. | |

Our essential oil of Thuja occidentalis L. had the following chemipal and

physical characteristics:

Density at 15° © 0.920
Refractive index at 20° 1.458
Ether number Co 20

+

This‘was subjected to gas chromatographic analysis under the identical experi~
mental conditions as specified above; alpha and beta-thujone was accomplished by
bubbling the fraction in 10 drops éf petroleum ether to which were added 2 drops
of bromine. The solvent was thén evaporated to obtain ‘the corresponding tri-
bromide in the form of a reddish residue (12). Sensitivity; 40 /ug.

Ruta graveolens L., a biennial plant of the Rutacea family, contains in its
green parts an essential oil composed of morxe than.QO% of a Mixture of methyl-
nonyl ketone and methylheptyl Ketone in addition to small guantities of pinene
and limonene. Our sample of essence of Ruta graveolens had the following chcmical
and physical characteristics: '

o]

Specific gravity at 15 0.840

Refractive index at 20° , 1.430
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Content of ketones calculated as methylnonyl ketone (Hydroxylamine method):

93.10%. | " |

| From the chromatogram obtﬁined and gshown in rig. 3 it is easy.to obserﬁe that
the percentages of the respective components remain within the limifs mentioned
in the latest tests, | |

The chemical confirmation of tﬁe components was performed by collecting the
eluated fractions in ; suitable.reaqent consisting of:

1) For methylnonyl ketone: 10 drops of 95% alcohol containing 1 drop of 5%
solution of sodium nitroprussiate and 1 drop of 30% aqueous solution of sodium
hydrate. After waiting two minutes 1 drop of glﬁcial acetic acid is added: brown-
ish coloration. Sensitivity: 10 /ug (13).

2) For methylheptyl ketones 10 drops of dinitrophenylhydrazine reaqént prepared
according to Allen (14). Sensitivity: 20/ug.

Analysis of the essences of Sabina, Ruta and Thuja in biological matter

First the essences are isolated by means of distillations in vapor current in

the presence of excess water and in acid medium with tartaric acid. The distill-

_ate obtained is then subjected to successive concentration according to the

technique‘proposed by Stewart & Stolman (15) so as to obtain not more than 20-35
cc of solution.

The essence is then extracteé treatment with suécessive portions of ether,
The ether solution obtained is concentrated at ambient temperature to a volume
of 2-3 cc,

Not more than 30 /ul are used each time for the chromatographié detection and
subsequent chemical identification.

Fig. 4 presents the chromatogram obtained from a biological sample containing
trxaces of essences of J;niperus.Sabina and of.Thuja occidentalis.

The results obtained fully confirm the good possibilities offered by gas

chromatography for the analysis of volatile substanceé in biological matter.
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. A Fig. n. 2

-~ .. = g-tujone; b = S-tujone; ¢ = borneolo.
- . o d' .
- -’ ' .. . . v
3 . ’ ' . . * i
. A L L] .] . . . . S
- : Fig. n. 1 : . . .
a = d-sabinene; b = g-pinene; ¢ = sabinil acetato; & = limoncne. :
i
=
. 4 : ’
,,_,ﬁ:; A\ b as !
- T Y Py - ~ - @ - “ o - 'y o * e & l ©
Fig. n. 8 . ‘ _ Fig. n. 4 :
' a z= pinene; b = Emonene; ¢ = metileptilchetone; & = metilnonilchetone. a =" d-sabinene; b = sabinil acetato; ¢ = g-tujone; d = S-tujone.
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T o DE LA NMUE COMME ANORTIF ET POISON 903 3
500 & ' - - Sont encore & prendre en considération : des lavements 3; ,
2p.100 - . - * 7 au lait légérement salé, des injections intra-veincuses - H
perman- ., glucosées hypertoniques (12,54 20 p. 100) : 100 4 250 cen- .~ - %’
eselfut - - !~ timétres cubes, puis des toniques cardiaques ainsi que i
bloquer o .+ la lobéline (0 gr. 01). En cas de menace d’ asphyxlc (par b
suite de (. © tuméfaction) : trachéotomie. < }
andse @ ,'._L ' Telles seraient les lignes de conduite & envisager au
r entre- - .+ . cours du traitement d’unc intoxication par le perman- "
il faut - | - ganate, sur lequel des précisions manquaient jusquici. - l'l )
Thypo- - 7 7 e ‘ . A i g ;:.
atiquera 0 7 o L . . . L S, i
Iuide de = R § ‘-.7:' ) . ' s » SRR f'
lydl‘ates T - _. - N ‘,. - . ' ’ . c. , L. - D . ,‘ .
xeellent = >, - . -+ DE LA RUE COMME ABORTIF ET POISON E§
d il y a . ' : C ‘ " oean o . L i:
es voies T - SRS
. e L - Madame ln D* Marie PARPAVASSBILIOU et Ic D* ©, ELIAKIS, P
ns effet. - S o o , ‘.
prise du. - CA v 5
le gvoir - T R . T i o R i
tio st B ' _ ok
lique se . . | ] - Ruta graveolens L. de la famille des rutacées est une’ '+ :
ra larga .0 ] . " plaute trés répandue dans tous les Pays méridionaux T
-jus de " S+ 7+ de PEurope. En France, clle est connue sous les noms ; '
faciliter ™ .+ - ~de R._commune, R. des Jardins, Ilerbe de Grace, }'
et pour’ . R R : ¥ fétide ou puante pour son odeur forte et désagréable. !‘
SN “23 ' - Connue depuis la plus haute antiquité, clle est citée ~ - * 0
" SR l > d’abord par llomére. Ainsi « Mdiv », c'est-a-dire rue :
D:g AN v .. sauvage donna Mercure A Ulysse pour le sauver de la. DU
 froide; on , puissance ‘magique de Civcé. Dioscoride aprés, donme ~ ° -
len aglter IR . des renscignements curicux sur les qualités de la rue i~ - ".
vage de AR - . sauvage ct c?xnll’nfxnc; tous,]cs deux médica.mcnts cmlpé- R |
(5 4 6), .- | nagogues, diurétiques ecllicaces contre l’mﬂ.ammm.,tqn ._ ‘
1 ost de - ;)tlllluotlfxln'p, 'l:.l dyspnée, la goutte et les [vissons des '. e
B ; ficvees intermittentes, La rue, de plas, esl un antidoto ‘
5. s ~incomparable des poisons ¢l est eneore ¢itée do mdme e
. ) o "par Platarque, Pline et Galien. Les Arabes ont utilisé [
| RiE
5 = Tk
o : D “‘ N
L
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_ chlorophylle et une

- réfraction & 150 1,4639 ot hout 4

lapsus. La respiration et lo
* suile. Les phénoménes nerveux se présentent par une

094 XX1® CONGREES DI MEDECING LEGALE

la rue conire toute maladie ot les Chinois recomman-.

dent les fleurs de ruta angustifolia conire Pépilepsie, . .

Mais dans Loutes los ¢poques jusqu’a nos jours la rue
fut principalement un ahortf populaire ¢t c'esl sous

cette qualité que la scicnee du xrx® sitele connut ot .

¢tudia la plante,

, D'aprés une étude chimique de la rue faite en 1811
- par Mihl, elle contient :

unie substance azotée précipi-
table par Ia tannine, aecide malique, amidon, gomme,
odeur aromatique et fétide,
dans les fouilles de la rue un
et Pacide rutinique. ,

Le principe actifl est Phuile qui

Weiss, plus tard, trouva

a p.s 0,84, indice ‘de.

en majeure partic de méthyl monylcétone (C10,0,)

" d’un hydrocarbure de Ia formule C,,11,, et d’un isomére
~ de borngol. 1] est oxydable

par l'acide nitrique en acide

acétique ct pellargonique. Le chlore atlaque vivement

Pessence cn formant de I'ncide chlorydrique. 1l forme

et avec le bisulfite
de sodium des eristaux. [| réduit rapidement 3 chaud’ "
le nitrate d’argent ammoniaeal. o

avee I'iode des solutions gélatineuses

Hamelin, 4 la suite d’unc sérjo d’expériences, a cons-
taté que la rue, par son essence, provoque aux animaux

du laboratoire : une irritation du tube digestil surtout,’
vers le pylore et Ie commencement de Pintestin gréle,”

La tempétature haisse progressivement jusqu’au col-.

narcose ct rarement par des convulsions (comme il « été

~unc seule fois constaté chez lo lapin). Mais Paction prin-

ctpale du médicament est lavortement provoqué aux ani-
maux pleines, fait pendant la période du collapsus, avee
congestion ou anémic des organes génitaux.,

- Le docteur Hélie aussi qui eut Poccasion d’étudjer

essence huileuse jaunitre d'une |

glycoside la rutine ingetif, '

2280 C. 11 se compose.

pouls sc ralentissent par la.
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P

plusieurs cas d’a_vortemént dus § Ia rue, chez Jeg fcmmes :
signale & PCU prés les memes Symptémes . congestion de b
la muqueyse Stomacale, Vomisscments, ralentissemeny R
7 du Pouls qui devien petit, relroidisscimen de la peau,

Xy

»

‘Lo mécanisme d'avm-tnmcnl par la rue, ogq mal conny, !

- Slagit-il @'y Phénomine secondaire pap suite d’up ..
dérangement général de Porganisme maternel oy j| go
Produit grice 3 la congestion d’abord dy tube digestif

S et par la suite de la matrice Par un mécanisn,q réflexe? - S

T L Hamelip prétend que Ja plante a une action Spécifique S

i sur 'utérys Par le systome herveux d'ype fagon direote _

I ou indirecte, T,q Tue sous forme (o poudre de levilles, -

i _ ‘infusion oy d’essence ¢thérde, Prise & doses fortes et

| ot Souvent répctées, pour causep l'avortcmcnt, provoque = . s

» l'(!’ﬂ . une intoxicatioy Brave, qui se déelgpe Par des vomijsge. EE

A
)
.
l
'
}

{
»
i

|
R

ments Opinidtres, d’abord glaiveux qui deviennent - - i
bilieux, sénguinolents, Par la suite deg douleurs 3 Pépi- - -
T gastre, salivatjon abondante, soif ardente, Délive, som. =~ . - A
o ~nolence, collapsus, I,a Pouls devien; lent et petit oy o
Iréquent ot irrégulier, Douze oy vingl-quayre heures apras B P
l'ingestion du médicameng les doulcuys de la délivrance T . .
€ommencent, Fréqucmmcnt, Pissue est latale pour Ja . TP o

LR R

femme, L’autopsic ne montre pas des lésions Caracté- . . - ', P

({E‘,f © " ristiques et la recherche de P'essence de rue s’eflectue o ’u
- 5 dans .Ie contenu stoingeg) et intesting] Par une distijja- SR f‘.'.g’

" tion & vapeurs d’cay, d’apres Dragendorr, Co e

© N , Viscéres dos femunes ayant sy I’avorlemcnt Etant
e ~donné que depuis trepge ans, il nous g ¢4¢ impossibl¢ de
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C 1
trouver des observations a ce sujet, nous avons jugé o :ll' ‘ Etan
néeessaire de nous occuper de quclques points de vue c ’l.' ruc 1,/
médico-légaux et toxicologiques susceptibles d’intéresser S plutét
Fexpert. ' L !s - prédom
I. L'expert peut-il confirmer Ia présence de I'essence i ~Dans
de rue retirée des viscoves et par quels moyens? o TR ‘aprés
. La présence de la sabine et d’apiol peut-elle u,_[:. envoyé
“influencer la recherche de la-ruec? _ SRR gréle, fo
I11. L’expert peut-il constater la-présence de la rue NI - L’hui
en faisant ses recherches sur le produit. de la conception ' " In
~ dans le cas ou d’autres pitces A conviction manquent? R
Comme il est connu, P'essencede la rue n'a des réac- : . Derl
tions chimiques spéeifiques d’unc fagon absolue. Il faut B - dtions e
~._alors se servir de moyens plus sirs, tels que la recherche . " Une ¢
“de Pindice de réfraction. Cette recherche a, de plus, L -essentiel
P'avantage de n’avoir besoin que d'une ou deux gou- e des pro
telettes d’essence facile & reliver des viscéres, pour la T aux div.
plupart des cas. Nous avons ulilisé ce moyen de vecher- .- .3 méme ré
che avee des résultats salislaisants duns les deux cas- ‘ 4
s Lintoxication que nous décrivons ci-dessous, Dans le i"-;"j
premier cas une jeune femme prit une infusion de plantes : ‘
aborlives pour se débarrasser de son enfant. L’avorte- s S
ment s’en suivit, mais la femime succomba. T.es viscores . ;; | 1INOy fum
envoyées au laboratoive afin d'y étre analysées ils étaient. J‘“ ’ [1,50s.
I'estomac, la rate, les reins, I'utérus, et une partie du '» ;:{;Sc?,“,;fm';
foie. Elles ne présentaient aucunc lésion microseco- - . A , "\‘;;84";’::
pique. Réduits en pulpe, nous les avons sousmis -4 une RS chaue
distillation a vapeurs d’cau, excepté une partic que nous Nallso,
avons ulilisée pour les recherches des poisons caustiques, L Nitrate 4
organiques, métaux et métalloides, d’ailleurs sans ) Amonss
“aucun résultat positil, Le distillat agité avec du pétrole
léger, donna aprés Iévaporisation du solvant, des gou- 4 -~ Decec
. ‘telettes huileuses qui donnaient : T : , ",', L ne présc_r
. L : " celles de:
Lt rincionschimiames g Famas o 5014 $8ine. nigatives. > - @ peu pri
T Indicedordfractionase. . LD geds oo _caractére
. R .
- \s e o et ,-V-...ﬂ.;.li-- - e
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' Etant donné que lindice de véfraction est pour la
-rue 1,4639 ct pour la sabine 1,475, nous concléimes

plutét qu'il s'agissait d’un mélange de deux huiles avee
k- prédominance de I'essence de rue. U
. o Dans le sccond cas il s’agit aussi d’un avortement S
) ' - . -aprés absorption d'infusions de plantes. On nous a o
envoyé les viscéres (morceaux de Pestomac, intestin. . =~ . .
SN - gréle, foic, caeur et utérus). ' ST
2 ' i . L’huile retirée donnait :

Coe.

s O

e i s e pva— -y

Al
1]
.

.
-
oo r—m

L I L Indice de réfraction & 150 . | e e .

C v e 1,486
Réactions chimiques de ruc et de sabine ,

positives.

LIS S

-

. - De Pindice de-réfraction, nous résumons que nops 7 -
7 07 étions en présence d’un mélange d’huiles. ' ;
AR Une étude comparative entre 'essence de rue, Phuile - .
) ~ - -essentielle de sabine, apiol jaune et verte, faite avee: . S '
e Y des produits étalon (Maison Schinmel) relativement :
S ' - aux diverses réactions chimiques de ces corps avec ‘le RS
méme réactif, nous a donné les résultats suivants : =~ - R

W aa e Ly oy e
B

oo,

REACTIF

ESSENCE
DE RUE

ESKENCE
DF SARINE

APJOL JAUNE

APIOL VERTE

HXNO, fumant.

H,80,c¢.
H,80, + feCl,.
HCC alcoolisé,

HB80, alcoolisé. |
Acide picrique &

chaud.
Na HSO. )

Nitrate d'argent
ammoniacal

Rouge-cerise
foned
Rouge-orange
Rouge-violace
Néant

Rose
Ncant

Cristaux .
en abondance

Cristaux rares

Rouge-cerise
immidiat
Rouge vif

Rouge-rerise

Rose
Rose
Neant

Réduction
rapide

Jaune-brun

Rouge-brun
»

Néant
»
»

Vert-olive

Brun

De.ce qui précede, il ressort que Papiol jaune et verte

o

ne présentent aucunc réaction chimique semblables 3
celles de rue et de sahine, dont plusicurs ré
a peu prés identiques. L'essence de rue & o
caractére célonique réduit le nitrate d’argent

aclions sont
ause de son

ammo-
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; “niacal et ceci est un gigne :m"m-.l.(n-isl.iqluz.- Mais en toxi- f Ia l??“
| cologic nous ne pouvons en profiter de cette propridté, ; nouil|
) E Peut-étre d’autres substances volatiles provenant des i de la
3 viscéres peuvent aussi réduirve le niteate argent ammo- » ',’ Tt quant
it niacal. Ainsi dans es CHs Ol on se Lrouve en présence ' g '
; d’'un mélange d’apiol, vue ot subine, la présence d’apiol - -L B ‘
’ n’entrave pas la recherche des autres, tandis que. la T e .
; présence de la sabine seule rendra le résultat douteux, . S D'a
' : Enfin pour voir si I¢ placenta est perméable 3 Pessence . .~ . Lo actuel
' i : de rue, et, par conséquent, s'il est possible a Pexpert . . = . £ Lave
| . de confirmer I'avortement per l'analyse simple _du . ;' ) rue su
| ~ {eetus, nous avons administré par os 3 une cobaye ‘de ) i “.delay
© 750 grammes pleine se trouvant vers Ig fin de sa gesta- S les or
| . S tion, pendant trois jours, 12 gouttes d’essence de rue b avee ¢
N © . ajoutées & une certaine quantité d’huile. Le matin du : " ment -
| | ~ troisiéme jour, Panimal commenca a avoir des doulcurs, CoT - Ihuile
elle se tordait et criait, Cinq heurcs aprés il accoucha o : grice i
trois petits cobayes vivants, et aprés une demic-heure o '? ? (Lab
. . Tut Pexpulsion des délivres, dans lesquels nous retrou- A o PUnive
= ’ - vames I'esscnce de rue (aprés distillation) par détermi- - T
’ ' * nation de Pindice de réfraction, ’ I ” i oo gadis)
| o .7 A une seconde cobaye (de 840 gr.) sc trouvant en o B
- - commencement de la gestation nous avons donné per S
05 12 gouttes d’essence en quatre jours. L’animal avorta T , S
“et les fwotus expulsés d'une fagon prématurée n'avaient . g . EN AL
subi aucune macération susceptible de nous induire a . L 2 o BT Y
penser & une mort intrautérine, _ o e T SUIVI
La distillation des embryons avee les placentas donna, T EETEE
des gouttes huileuses de I'essence, o ' S -
Un examen pharmncodylmmiquc de la rue exécuté R d
en méme temps dans lo Laboratoirve de pharmacie expé- . L
rimentale de I'Universiié d’Athénes par M. G. Logaras, =~ .. o . -
. " notre collaborateur a co sujet, a montré que la rue pro- o L . _
P voque : Des contractions vives de Putérus isolée dy - - P . Parm
' cobaye plongé dans une solution de 50 centimptres o posées

cubes de tyrode avee 5 centimelres cubes d'infusion de - o : cadavre
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Y SUR LES VARIATIONS DE LA TENEUR EN ALCOOL it
T
la plantc, modification du rythmc cmdnquc de la gre- 3
nouille (d’aprés Straub) et abaissement considérable i
de la tension artériclle chez les chats au-dessus d'une RN
“quantité de 2 centimétres cubes d’infusion. o
. . BRR - -
) Conclusion :
x4 v _ ;
1] N . . R I
R D'aprés ce que nous avons exposé la rue continue i
s . actuellement d'lre un abortil assez vépandu en Gréce, e,
! L’avortement est provoqué par l'action directe de la “

Py

Lk . .ruesurla fibre musculaire utérine. La substance active
Lo T . dela plante est I'huile essenticlle qui se trouve dans tous -~~~ .
’ * les organes des animaux avortés et peut s’identifier '
avee certitude dans les cas oil cela est possible, scule-
- ment par la détermination de I'indice de réfraction de R
Phuile extraite des viscéres, du placenta et de Pembryon N
rca ' grice a la perméabilité placentaire. s

BN X4 aerrmpranag=srpmayt

o r ~+ (Laboratoire de Médecine Légale et de Toxicologie de
N - UUniversité d’ Athénes. Du‘octeur ‘M. le Prof. ])1 J. Géor-
~ giadis.) '

| SUR LES VARIATIONS DE LA TENEUR =~ =~ . i)'
o b EN ALCOOL DE DIVERS LIQUIDES ORGANIQUES = - . - !
S = I " ET VISCERES, APRES INGESTION D'ALCOOL -
- .-]: .. SUIVIE DE SUBMERSION DANS L'EAU DOUCE.
P ETUDE EXPERIMENTALE. -
~ DEDUCTIONS MEDICO-LEGALES

| : : K : . PAR

L

" MM. Plsrcs LANDE, Plerre DERVILLEE ¢! Jean GODEAU.

-

D Parmi les diflérentes questions qui peuvent étre -
17 B posées au médecin-expert procédant 4 lautopsw d'un
‘cadavre de noyé non putréfié, il faut envisager celle-ci :
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(Portuguese publication, pp. 506-510) ' (::ji:>

* Department of Legal Medicine - "Oscar Freire® Institute

Director: Prof. Flaminio Favero

APIOL, SAVIN, RUE

(Experimental Studies) ‘

By Flaminio Favero, Hilario veilga dé Carvalho, Elisa Novah

Apiol, savin and rue have been regarded as emmen ggogues and for that purpose
they are prepared for therapeutic use. Bésides that indigation, they serve also
as an abortive for those who believe to be needing it. -

However; these substances are nothing other than dreﬁdful toxins. The emmeqa
gogic action is merely a uterine hemorrhage, equivalent in that region to hemo-
rrhages of the digestive traét, and is a more advanced degree of the geheralized
congestion observed after they e taken, It is not'é realvcatamenial discharge.
which is why these substanées cannot be classified as emmenagogues, as we have
said. On the other hand, they are not abortive substances either., As toxins
they can kill the embryo, but they have no effect whatever on the mechanism of i
expulsion; The abortive effect is indirect, brought about by intoxidation. Tha
is the only way through which the components df that deadly triad act.

As there were interesting aspects toibe studied, both from the toxicological
and from the anatomo-pathological point of view, already related in previous re-

ports, we believe it to be of interest to describe our observations in this pape

"in which we atate our experience in condensed form.

I1l. Rue
Rue (Ruta graveolens, family of the rutaceae) is found on the market as an
essence and also as powder, the latter being rarely used in medicine.

The people use a decoction of éhe leaves and stem of the plant, all parts of

which contain the active principle, an essential oil, which accounts for the

properties of rue.

It is a grcenish yellow essence, soluble in alcohol, cther, benzine, chlorofc

xylol, and insoluble in water.



o~

AR K- BBL

-2 -
It is not as tgkic as the essence of savin., Tests made on white rats gave us
the following resultss' |
1. Rat of 18 g. H&ﬁodermic injection of 1/2 cc of essence ;t 1 p.m. Died |
dﬁring thé night; | |

2, Rat of 19 g, Intraperitoneal injection of 1/2 cc. As after 20 minutes

. thé symptoms were getting worse, we injected, 40 minutes after the first injec-

tion, another 1/2 cc, whereupon it died within 23 minutes;

3. Rat of 15 g, Intraperitoneal injection of 1/2 cc. When all syﬁptoms had

appeared, we tried to inject, in that state, 1 cc of mbrphine hydrochloride in t

proportion of 1 mmg per 100, but it died 1 hour later;

4, Rat of 19 g. Intraperitoneal injection of 0.25 cc. It_died 1 minuté
later, but from abdominal hemorrhage, not from intoxication;

5. Rat of 20 g, Intraperitoneal inﬁectidn of 1 cc. Died after 1 hour and
27 minutes;

- 6, Rat of 20 g. 1Intraperitoneal injection of é cc. Died after 42 minutes;

7. Rat of 25 g. Intraperitoneal injection of 1/2 cc. It wiéhstéod another
1/2 cc on two subsequent days; in the afternoon of that day, the alterations in
respiration and running appeared. The next day, ét 10 a.m., it died.

Symptoms. -~ Immediate intense elimination through the respiratory passages,
causing a foam in the animals' mouth,4the smell being then perceptible; irregula
running, wigh increasingly quick movements, loss of equilibrium, and finally
cessation of running even with insistent stimuli; éontraction of the limbs;
dyspnea; rattling respiratioﬁ, at increasingly long intervals; spasm of the resgp
atory muscles; taquicardia, marked cyanosis.

Pathological anatomy. - The injuries described és pertinent to the action of
rue are stated, accoréing to the authors, as phcnomena of so-called "gastro-
enteritis” or "inflammation of the digestive tube”, which are more or less in-
tense. In our experimental observatbns, the pictufe is a different one, as will
be secen below, different even from what we have observed for savin and from.what
has been described for apiol, )

our observations may be outlined as follows:
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1. 'hungz This oxrgan shows considerable cnngéstion. Besides, one noteé the
presence of whitish, hardened lumps over the section surface. Microscopically
they are a éondensation of the.parenchyﬁa, the alvéoleq being filled with endo-
thelbid cells, as can be seeﬁ in figure 8. These nodules #efe located prefer-

entially around the bronchi (especially in the hilus) and under the pleural lobe

-In cases of mre prolonged intoxication, these nodules go into necrosis, with the

coagulation type.

2. Heart: The central organ of circulation shéws appreciablé hypexemia.
Apart from this picture, the microscopic examination revealed the existence of
regreséive aiterations of the_musCulAr elements, with symptoms of granulose de-
generation, to the point of hyalinization in tﬁe more advanced sﬁages (see fig.
9). | |

3. Sstomach and intéstinesz wa.noted only discreet congestion, which never
reached a marked degree,

4, Liver: 1In addition to moderate congestion, we f&und under ﬁicroscopic
analysis, regression of the ﬁepatic cells, such as turbid swelling, and inAthe
cases surviving longest, micro-vacuolization of said cells (see f£ig. 10) and eve
necrosis; the latﬁer we never observed en masse or in blocks, but in scattered
cells in the groups in which the micro-vacuolization was most intense,

5. Kidney: Congestion was evident in this organ., Being predominantly glome
ular, it sometimes fommed smali nuclei of hemorrhagic suffusion, which were con-
centrated in the medullar zone. On the side of the cells of the renal tﬁbules,
eépecially in their secreting portion, turbid swelling was seen under the micro-
scope.

6. Spleen: Unéer the microscope this organ clearly shawed'intense congestic
with diffusion of red blood cells. when:the intoxication was of a more chronic
nature, this consistent picture was accompanied by nuclei of necrosis, of the
appearance of coagulation nccrosis, framed by a reaction areola (see fig. 11).

7. Ovary:; In this organ we found only a discreet congestion,

8. Uterus: Of identical form, the possibility of recording congestion of thi

Yn anm nf the femalas, which was pregnant, we obscrved her
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rrhagic suffusion of the mucus and clear phenomena of the death of the fetus,

which, however, had not been expelled (see fig. 12). Thus exposed to intoxicatiol

this animal did not resist as much as the others, which were subjected to a more

-~ wiolent intoxication,

9. Testicles and seminal vesicles: We found no symptom in these organs, not
even that of a discreet congestion. |

The lesions just described call for some conéiderations. In fact, it is found
that the organs most attacked were the lupgs, In them seveie d&maée is seen, '
as was to be expected, as this is where most of the ﬁoison is eliminated, as we
observed for these eséences. Then also the hearﬁ and spleén are heavily affected

the former showing a severe myocardosis and the latter possibly reaching a state

of necrosis. 1In the other organs the predominant symptom is congestibn,‘and in

the genitél apparatus even this is discreet.

Reactions'— Witﬁ sulfuric acids: 1 drop of essence of rue, plus 6 of sulfuric
acid - Red-brown coloration. Wait 3 minutes, add 1 cc of alcohol. Coloration
light pink, opalescent. Aftef a while the essence separates at the edges, with
greenish color. |

wWith Frohde's réagent (sodium molybdate - 0.10 g : sulfuric acid - lOOicc).—
red-brown coloration, more intenée than with pure ﬁulfuric acid.

By addition of alcohol, 3 minutes later, dirty yeilowish color which soon dis~
appears.

with Mandelin's reagent (ammonium vanadate 1 part, sulfuric acid 100 parts)
brownish coloxr, somewhat reddish, soon becoming more pronounced, oily droplets
séparating out from the start. The coloration disappears when 1 cc of alcohol
is added.

with chloral hydrate - nothing.

with hydrochloric acid in alcohol - nothing.

Wwith picric acié - nothing;

With bromine water - nothing,

with sodium nitroprussiate - 0,10 g’aﬁd sulfuric acid 100 cc, red color (our

contribution).
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with fuming nitric'acid - coloration not very pronounced.

Research., ~ In an analysis of organic material, this was req~9ced to paste,
much water was added, and it was distilled by-direct heat with intense cooling,
the process being continued until some drops fallen from the condenser no longex
gave a positive reaction. |

We obtained better résults b; operating'in~this way than by steam distiilatia

The diétillate is collected in a flask with tap. After adding ether, it is
Qigorously agitated for about 20 minutes, then allowing the liquids fo scparate.
If the guantity of ether is not~sufficient, it will be somewhat emulsified. In
that case, more is added and £he product is agitated again. After the two -
liquid layers have formed, they are separated through the tap, the ether being
received in a dish or crystallizer; It must have‘dissolved the entire essence,
thus removing it frqmtthe water which~accompanied it during the distillétion. We
perxformed on it one of the reactions to see if it was indeed free from the prin-
ciple in question. In case of absence, it is discarded. Bﬁt if the reaction is
positive, treat with ether, agitate, separate, adding this etﬁer to the first.
The liquid will thus be completely drained of essence, |

Left standihg until the next day, the ether“evgporates, the rué béing libera~
ted.

We dissolved the droplets in alcohol, measured the volume, and tﬁok one part
of it for analysis, o |

Quantitative ahalysis - preparation of the standard solution, There‘weré
taken 0.4 cc of‘essence,-adding alcohol to make 100 cc. Thus each cc contains 4
thousandths cc of rue,

As the red color obtained with Frohde's reagent is more intense than that fro
sulfuric acid, we deciﬁed to use this reagent (0.10 g of sodium molybdate in 100
cc of sulfuric acid).

Technigue. - Take 4‘cc of the standard, dilute in another 2 cc of alcohol apé
add 4 cc of reagent. Because of the dilutioh. the color is only rose yellow,

With the solution to be determincd, one trics to obtain the same or a similax

colox, by varying its volume and always bringing up to the total of 6 cc with
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alcohol. and using the same 4 cc of reagent.

Here we must take into account the correction indicated for savin.

Smacagre—

franslated by Carl pemrick Aséociates, Inc, /XH/db
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MHe Veil (2) correspond au 3°, ec qui indique que le gel employé
par ccl auteur élait alealin (par vapport an point isoélectrique).-
Qa reconnait dans son tracé le liseré hypercoloré séparant la zone

- déeolorée (voisine.de 'anode) du gel primitif (vers la cathode) et.

l'accumulation du colorant dans le bourrelet cathodique.

(L.a{;qrbtoirc de physi‘quc' de la Facullé de )ﬁédco;’_ne,‘; I.?l‘tl.:'.li"ab'_tjc.)
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', 1 NOTE SUR L'ACTION DE L'ESSENGE DE. RUE’ | *0v * o0 oy
(A ‘SUR L'ORGANISME ANIMAL, . R

o ‘ ' S
- par ANpRE ¢l GiEnanrp, Patoin et H., Béprise, .

. Poursnivant notre étude expérimentale sur la toxicilé des abor-.
1ifs végétaux, dont nous avons apporté ici-méme, en juillet 1936, :

_ Jes. premiers résultats, nous nous sommes attachés & administrer -

A des animaux de laboratoire des préparations contenant de la Rue.

. Nons avons utilisé I'essence de Rue, préparation commode que
nous avons donnde par ingestion, I¢ chaix de cetle voie s'cxplique,
par le souci de nons rapproclier le plus possible des conditions
d’absarplion toxi-médicanmientense. Nons ulilisons done Ja sonde.
de Nelaton qu’il est velativement facile de faire passer dans 1'ceso-
phage des animaux communément employés,

- Les doses varienl de 250 & 300 goutles pour des cobayes de ajo
i 300 gr. ¢t de Hoo &t Goo gontles pour des lapins de 2.000 gr. @
2.500 gr. Les résultals expérimentaux et histologiques obtenus ne
sont pas superposables aux quanfités ingérées. Ceei nous scmble:
dit- it ce fait que l'essence de Rue n’cst pas un produit chimique-
ment défini’et nous rappelons que le produit du commerce est un
mdélange de Rula gravcolens, Rula montana ot Rula bracleosa,:
dont lés concenlrations en méthylnonyleétone et méthylheptyl-i
cétone ne sonl pas des indmes. '

Sur o animaux, 3 sont moris rapidement en 7 i q jours  quatre,’
intoxiqués wn peu plus Ienlement, élaient encore vivants au bout’
de 20 jours cl furent sacrifics ; trois survécurent et ne parurent
pas eoullrir ulléricurement de leur infoxication (les trois étaient’
gravides). . : '

Les animaux présenlaient de la dyspnée, de la diarrlide, de la’

- torpeur, parfois une himatémise el maigrissaient rapidement.

- Les 1ésions histologiques intéressent le foie et surtout le rein 3
hépatite ‘granulo-graisseuse assez:discréle d'une part ; néphrile!

v
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- parenchymateuse du type épithélial trés accentuée d’antre part.

1l nous faut ajouter & cela une congestion infense intéressaut tous
les parenchymes, : 4

L’intoxication des femelles gravides nous a moniré que 'avor- .

tement n’étail pas obtcnu sans difficuliés et que ce résultat n'était
alteint qu'au prix d'une intoxication profonde ; qu’enfin l'orga-
nismo du foetus ¢lait lui aussi considérablement 1és¢ par 'agres-
sion toxique que n'arréte pas le filtye placentaire. .L’hépato-né-
phrile est plus intense chez le feetus que chez la mére.

- ACTION TOXIQUE DE L'ESSENGE Bi: SABINE ET DE L' ARMOISE
: SUR L'ORGANISME, : :

par ANpRE el GiEnanp Parom ot I, Béprize, - a

Les techniques d’intoxication sont les mémes que celles ulilisées

dans nos travaux précédents. Nous administrons de Vessence de
Sabine comimerciale, mélange de Juniperus sabina {amariscifolia
et cupressifolia.

Les constituants principaux en sont nous le rappelons : 1°) les
produits qui passent au-dessous de 195° : un aldéhyde ou cétone
irolé par Schimmel et des terpines (pindne, sabinéne et lerpinéne’;
2°) les produits qui passent enire 195 et 235° : le sabinol, alcool
scconduire lerpénique eyelique & 1'élat pur ou ¢thérifié ; 3°) au-
dessus de 235° le cadintne, sesquilerpéne bicyelique.

Nous avons fait ingérer i la sonde en gomme des doses variant
de Go & 300 goulles pour les cobayes ct de 300 & oo goutles chez
les Japins. Ici encore il n'y a pas paraliclisme entre le degré des
lésions ct la dosc absorbée. ) :

Treize animaux orit éé ainsi traitds sept ont succombé au
milicu d'un tablcau de toxémic progressive : pileur, dyspnée,
hémalucie ; signes de gastro-enidrite, cacliexic. Deux ont 616
sacrifics au bout de 8 et 10 jours. Cing enfin survécurent un cer-
tain temps. ‘ T

L'Armoise, connue depuis la plus haule anliquité pour scs
verlus cmménagogues, voire ahbortives, a fait ¢galement 'objet de
quelques-unes de nos recherches expérimentales. La voie d'admi-
nistration cst toujours la mdéme. Nous nous sommes servis de deux
préparations pharmaceutiques, la: tisane (5 gr. de produit pour
un litre d’cau), I'extrait mou aquecux de feuilles (Codex 188%),
d'usage plus facile. Les doses sont ici i pen:pres constantes, 25 &
fo gr. d’extrait mou, l'infusion de feuilles apparaissant trop peu
loxique. ' o

Sur huit animaux intoxiqués de la sorte trois moururent a 13,

e -
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DEPARTAMENTO DE MEDICINA LEGAL == INSTITUTO “OSCAR FREIRE"
Dirctor 1 Prof. FLAMINIO FAVERO

APIOL, BABINA, ARRUDA
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; por |
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- Téonion-Chite . .

O apiol, a sabina ¢ a arruda teem tido foros de emenagogos

¢ com tal fim sfo apontados a0 uso teraplutico. Além dessa indi-
caglio, oferecem também o papel abortivo para quem dele julgue
necessitar, ,

Sem embargo, nfo sfo essas substéncias outra coisa do que
téxicos temiveis. A agio emenagoga seria apenas uma hemorragia

. ‘uterina, equivalente nesse distrito s hemorragias do tubo digestivo

e seria um grdu mais avangado da congestZo generalisada que se
observa pela sua propinagdo. N&o seria um fluxo catamenial
verdadeiro, o que importa em n&o classificar aquelas substincias
como emenagogas, como j4 o vimos assinalando. Por outro lado,
também nfio sio substénciss abortivas, Como téxicas que sgo,
podem matar o embrido, mas nio teem poder algum sobre o me-
canismo da sua expulsio. O efeito abortivo & indireto, mediato 3
intoxicagio. Esta & o tnico meio por que agem 0s componentes
daquela triade nefasta. '

Como havia aspectos interessantes a estudar, quer do ponto
de vista toxicol6gico, quer do ponto de vista anatomopatolégico,
i referidos em notas anteriores, achémos de interésse compen-

- diar as nossas observagdes neste trabalho em que condensamos s

nossa experiéncia, -
I — Arion

O ‘apiol foi retirado por Braxcmer e SeLL das sementes de
persil e chamado, a principio, cAnfora de persil. Distilando-sc essas
sementcs com 4gua, o apiol § arrastado, formando longas agulbas
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finas, soliveis no aleool, mo eter, acetona, benzina, éter acético,

- ¢ insoliveis na dgua. :

Deriva da alilbensina ao ser tratada pelo alilapionol, sendo o
étor metilénico e dimstflico do alilbenzeno : '
Aquecido & ebuligdo com KOH alcodlica, transforma-se num
isdmero : -0 isoapiol.
O H2SO¢ concentrado o dissolve com coloragio vermelha.
Pela oxidag#o crbnica, dé o aldefdo apislico (CHH08), .
No comércio, 6 encontrado em 3 formas: o apiol cristaliza-
do, o apiol verde, que deve seu colorido & presenga de clorofila, e
o apiol amarelo que se deriva do verde ao ser tratado pelo earvio
animal e litargirio, desembaragando-o, déste modo, da clorofila e

" matérias graxas. .

Sintomalologia. — A intoxicagdo apibliea oferece como quadro
as vertigens, cefaléias, mal-estar, polineurite, hepato-nefrose, abo-
licho dos reflexos tendinosos, albumindria, 3s vezes hematuria.
Por via da intoxicaglio, o abortamento is vezes se processa.

Anatomia palolégica. — As lesdes que se observam nos animais

intoxicados pelo apiol apresentam-se predominantemente instala-

das no figado o nos rins e a degeneraglo celular 6 a sua manifesta~
¢éio primitiva ; observam-se todos os grius da degencragio, até

A necrose da célula : inchagfo turva, microvaocuolizagdo, esteatose

e lise total; os nécleos também oferecem os quadros tfpicos da
regressio nuclear. Quer as células hep4ticas, quer as células dos
tdbulos renais, sio elas sede déstes processos degenerativos., E,
como & o quadro hepitico ¢ renal o que domina na intoxicagio apié-
lica, é justificdvel, sob éste aspceto, que scja denominado aquele

. quadro de hépato-nefrose apiblica (fig. n.® 1). Para os demais 6r-

gios da economia, nada nos foi dado observar de maior monta ;
anotemos, tio sdmente, & congestdo que As vezes era generalizada

_ mas que sempre se manifestava para o lado dos pulmdes. Os 6r-

gdos genitais internos nio apresentavam nenhuma eleigfo.

Dosagem. — L. PaYEx, do Laborabtrio de Medicina Legal de
Lille, faz a dosagem partindo do apiol cristalizado, mediante sua
transformagio em #cido oxdlico e depois oxalato de célcio que é
solubilizado pelo H2S0* ao quinto, doseando o 4cido oxélico obtido,
a quente, pelo permanganato N/10.

Aproveita-se, assim, o fato do apiol, a0 ser tratado pelo HNO?,

se oxidar, dando 4cido oxélico.

U e e —
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tico, ' Em nossas experidneias, nio tendo sido possivél adquirir o
L apiol cristalizado, trabalhdmos com o apiol verde.
do o E’ soldvel no dlcool, éter, benzina, xilol, cloroférmio, acctona, _

e insoldvel em 4gua. : _ ‘
pum O dcido azético o oxida dando dcido oxslico. ‘ :
| Sua solugdo alcoblica, tratada pela 4gua de cloro até turva-

¢fio persistente ¢ depois por algumas gotas de amonfaco, toma co-

8. . loragdo vermelha tijolo fugaz (A. Jomissox).

‘Sendo a tnica reagio corada a do H2#S0%, resolvemos aprovei- -
liza- té-la para a dosagem colorimétrica. Com o apiol, ésse 4cido puro '
la, e . - d4 uma coloragdo vermelha de sangue. Em solugdo alcoblica, o co- ,"
rvio : : lorido vai variando segundo a riqueza em apiol. . .
ila e ' Prepardmos a solugio padrio dissolvendo Ogr., 2842 de apiol -

' em 100 cc. de alcool etflico. Desta solugdo, tomémos 2 cc., comple-
adro ' tando o volume a 4 com alcool e tratimos entso por um excesso de
abo~- de &cido sulftrico puro — 6 ce. Se a cér for intensa, em vez de 2co.
Aria. .. toma-se 1 cc. ou mesmo décimos de centfmetro cdbico, aferindo

' depois, sempre, com 4lcool, o volume a 4 cc.

imais ’ Da solugiio cujo teor se procura, tomam-se 4 ce. para 6 de
siala- t + . #cido sulfirico puro, reduzindo-cs, caso seja preciso, mas aferindo
est™” ' ' o volume & 4 cc. com alcool. Assim, estaremos operando nas mes-
, 8to mas condigdes da solugdio padrao. .
atose ' - Conseguidas céres iguais ou préximas, levam-se os liquidos ao
s da colorimetro ¢, obtida a média de vérias leituras, estabelece-se a
3 dos i regra de 3 inversa.

E, : Tratando-se dum processo colorimétrico, & répido e pouco
apié- dispendioso. ' ' ~
.quele II — SamBiNa
5 6r- :
nta; O 6lco essencial de sabina 6 retirado da Juniperus Sabins, da
izada famflia das confferas. Além doutras qualidades, teria & de eme-
8 br- nagogo enérgico, devendo ser administrado com certa reserva pois

L que doses superiores a 5 ou 10 gotas podem determinar intoxicagdes

al de o que, nem scmpre seguidas de abortamento, podem, por vezes, de-
p BUS - terminar a morte da paciente.
ue & Sintomas. — Scus sintomas de intoxicagdo consistem em in-
tido, | flamagio do tubo digestivo, vémitos, diarréia, accleragio do pulso

¢, algumas vezes, frismus ¢ tétano., Por injegio de 5 déeimos de
NO3, ‘ centimetro etibico do éleo cssencial em rato branco de 23 gr. 500,

pudemos verificar 4nsia de vémitos e hemorragia bucal, tendo-se
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fL : ‘ dado a morte no prazo de 2 minutos. Por injegiio, pela mesma
bk - via, de 3 décimos de ec. em rato de 21 gr. 500, verifieimos dnsia de-
T : vémitos, perturbagio na marcha logo de infcio, perda de equilfbrio,
i ' : dispnéia intensa e fortes tremores. Por injegiio de 23 centésimos
de cc. em rato de 18 gr. 700, verificimos excitagdo, dispnéia depois
de 7 minutos, grande titubeagio na marcha, tremores, tendo o
Ceb . ‘ animal, neste estado, resistido por espago de 414 horas, quando o
b ~ sacrificdimos por estrangulamento.

S ’ Essas propricdades téxicas da sabina sfo devzda.s ao 6bleo es-
‘ ‘ sencial, muito solivel no alcool e éter — o sabinol.

Anatomia patoldgica. — As lesdes descritas na intoxicagio pela
esséncia de sabina cifram-se em congestio dos 6rgdos da pequena
bacia ou, entio, na assim chamada gastro-enterite.

Nas nossas verificagdes, ressaltou desde logo 3 observagdo
. uma congestdo generalizada a todos os érgios. Como em seguida
v : ' faremos mengéo, numerosos 6rgdos da economia sdo atingides, dis-

: ' tanciando-se, assim, a sabina do seu companheiro habitual de ma-

leficios, o apiol, em que, ndo teem sido observadas lesdes ao nivel

E - _ doutros 6rgios, além do figado e do rim. Como fenémeno interes-

o c sante & que inicialmente se deve fazer referéncia, foi observada, em

AN - dois dos animais em expencncla, a presenga dum franco transudato
S " peritoneal.

I - . Vejamos o que se observou nos 6rgios predominantemente
. atingidos :

1 — Pulmdo: a viscera pneumdtica apresentou-se, como 08
demais 6rgios, séde duma notivel congestio; além désse cardter,
por assim dizer, geral, verifica-se, também, uma condensagiio acen-
tuada do seu parénquima; esta fenomcnologia pulmonar assim
téao acentuada, parece-nos correr por conta da chmmagﬁo da essén-
cia que julgamos relevante pela via alveolar.

: : 2 — Estémago : no cstdbmago, como via de regra, no tubo gas-
b : . tro-intestinal, foi observada congestio intensa da parede, mor-
: ; : ) mente da tinica mucosa, por vezes acompanhada de forte hemor-
ragia, com descamagidio dos estratos superficiais, como o demonstra
. & fig. ne 2, :
3 — Intestino : como ind'agora o dissemos, é a congestdo
‘ intensa o quadro predominante, geralmente secundado por hemor-
o : ragias francas (fig. n.° 8). ;
A : 4 — Rim: no rim, além da constante congestdo, verificam-se
- estados regressivos para o lado dos tdbulos, mormentc secretores,
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nesm & chegando-se frequentemente A observagio da necrose ; a csteatose .
oin de . degenerativa ndo foi observada ¢ cremos ser o explicagio da sua
ilfbrio, - susineia o fato do havermos intoxicado 0s animais de forma, em '
Ssimos : geral, aguda, indo, pois, os clementos cclulares imediatamente 3 P
dopois . necrose; o figura n.° 4 dé-nos quadro demonstrativo. o
endo o 5 — Figado: os mesmos fenbmenos regressivos apontados
ando o para o rim, sdo encontrados no figado, notando-se extensas 4reas
.de necrose ; aqui, igualmente, nio nos foi dado observar a estea~
leo es- ~ tose e a raziio de sua falta deverd ser a mesma anteriormente apon-
" tada; & necrose instala-se por 4reas, mais ou menos extensas, fi-
o pela - cando entre elas ilhotas de parénquima mais ou menos conservado,
equena o que também ocorre com os espagos de KIERNAN (fig. n.° 5).
S . 6 — Utero: o dtoro é um érgdo severamente atingido pela -
rvagio ) congestfo ; ela péde permanecer nésse estado, quando as doses
eguida sdo pequenas mas, também, pode ir A hemorragia franca com disar-
8, dis- quitectonia quasi total de sua parede e, mormente, de sua mucosa
de ma- ~ (fig. n.° 8), quando as doses se elevam.
0 yivel 7 — Testfculo : como nio ha especificidade na agdo da sabina,
nteres- pareccu-nos interessante observar o que se passaria para o lado dos
da, em testfculos, entdo quando a indicagio absurdamente tida como te-
s rapdutica estaria afastada; a mesmissima congestdo, de igual in-
' tensidade, esteve presente no quadro microscépico (fig. ne 7).
smiente 8 — Cdpsula suprarrenal: também éste érgdo merece aten-
¢ho especial pois que, além da j& abundantemente citada conges-
mo 08 tio, temos também sob a vista fendmenos regressivos para o lado o
arater, das células da sua medular, atestados, aféra as modificagdes cromaé- ORI
° ace:n- ticas ¢ estruturais do protoplasma, peles alteragdes nucleares (acen- '
' gasim tuada picnose) ; talvez se deva atribuir a indiferenga, a quietude
y essén—' dos animais no infcio das experiéncias ou nas intoxicagdes de cars-
| ter mais crénico, a essas altcragdes regressivas das células da me-
hoizi dular suprarrenalfnica. : . ,
el;eimor- Pesquisa. — Sendo uma essénceia o princfpio ativo, a sua pes- o
nonstra qufsa se faz por distilagdo. Como 6 alto o seu ponto de cbuligéo,
‘ - 155 a 161°, todos os que dela se teem ocupado indicam a distila-
pgestio ¢io pc.lo vapor d’igua que facilita o carrcamento dos vapores da
hemor- da sabina,
Entretanto, & distilagfio nestas condigoes, além de ser grande-
icam-se mente retardada, aumenta muito o volume do distilado, o que d&
retores, cm consequéncia uma diluigio extrema de doses ds vezes milesi-
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mais dn esséncia. Por isso, em nossos traballhios, depois de reduzir
L & polpa o material ¢ passd-lo para o balio distilador, juntimos,
ST para uns 25 grs. déle, 500 cc. de 4gua distilada e, em geral,reco-
| lhemos de 350 a 400 e poucos cc. Nesta altura, gotas tomadas
SO do distilado ndo davam mais nenhuma das reagdes indicadas na
pesquisa da esséncia de sabina. Esta distilagdo foi, portanto, fei-
: . "_ , ta a fogo ni e forte, para favorecer o desprendimento da esséncia,
Pt e com refrigeragéio intensa para néo se perderem os vapores.

S . : Conscguido o distilado, exgotimo-lo completamente pelo éter
Loy A comum, verificando sempre que o lfquido a scr rejeitado nio desse
’ reaciio positiva para o sabina. Na separagio da cssénein do resto
. do distilado, abandondmos, de infcio, o éter de petrdleo, visto dar,
cL : , também, reagio com o 4cido sulfdrico puro. Dentre os vérios lf-
S S quidos extratores que poderiam ser indicados, apenas encontrimos
R . o éter comum n#o reagindo dquele dcido. Aconteceu, As vezes, do
: ‘ B L . éter ficar turvo (pela emulsfio). Néstes casos, adicionimos mais
o ' éter o que fazia desaparecer a emulsiio, Separado o éter, recebfa-

————— s o =

i o ~ mo-lo em cépsula de vidro e abandonavamos & temperatura ambiente
o AR até evaporagio completa. O resfduo (s vezes constituido por pe- ‘ .
. J S ' ' quenas gotas, 43 vezes por um pouco de liquido quando o éter pas-

U A : sava emulsionado) era tratado pelo alcool, passando-se agora o li-
o ' quido para um vaso graduado e lavando-se virias vezes a cipsula
I I T com £lcool. O volume total era anotado. \

I Reagdes. — Tratando-se duma esséncia, é de inestimével prés-
: . ‘ timo o odér do distilado, que deve ser desagraddvel e forte para
. 0 nosso caso. A esséncia de sabina ndo tem reagdes peculiares ;

todas clas sdo as reagdes das esséncias em geral.

‘ Deixando de lado as diversas reagdes experimentadas com o
P $leo essencial puro e depois com o distilado, vamos nos deter
_ A mais demoradamente na agio do #cido sulfdrico, que melhores
; PR . : resultados nos forneccu. Com a esséncia pura, é&ste deido produz
’ ; uma coloragio vermelho-alaranjada. Em solugdes, essa tonalidade
varia até ao amarclado muito claro, segundo as percentagens do
pnncipxo ativo. Obtivemos positividade desta teagdio com solugio
alcodlica de 6leo de sabina na proporgio de Oce. 025%; a O cec.
019%, obtivemos tragos. Tratando o 6lco essencial puro pelo 4cido
. : sulfirico ¢ apés uns minutos pelo alcool, a coloragio desaparcce
i cle g quasi completamente. Em se tratando, porém, de solugdo, e esta

o " feita no alcool, a coloragio no momento de encontro das diver-
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" 8as substdncias 6 résen ou alaranjada ¢ aeentua-se, logo a scguir,
o alaranjado. Mesmo cfoito apontamos para o éter comum,

Como num easo de andlise as viscorns ‘podem estar adiciona-
das de agentes conservadores, estudamos g agio de diversos déles
sobre a reagdo e conclufmos serem todos prejudiciais A sua positi-

vidade. Para o formol, por ser o mais comum, adiciondme-lo 3
" matéria que levava sabina e distilémas.

Para os outros, tomémos 1 cc. da solugso alcodlica de sabina
a 0gr.43993%,, juntimos 1 ce. do conservador, 2 ce. de alcool, 2 ce,
deido sulfdrico.

Os resultados foram og seguintes :

Formol — Comunica uma tonalidade levemente pardacenta e
Pequena turvagdo.

Sublimado, — A prinepio,

coloragio alaranjada, depois par-
dacenta e turva,

Cloreto de zinco. —.Alaranjado. Aos poucos, tonalidade par-
dacenta e turva.

Cloroférmio. — Réseo mais intenso que a reagdo normal e lfm-

Metanol, — Réseo mais claro que a reagio normal,

Nestas condigbes, estando as ‘visceras adicionadas déstes con-
servadores, serio falsos os resultados da an4lise,

Doseagem. — Diante do siléncio dos autores quanto 3 poSsi-

billidade da doscagem da sabina, procur{mos obté-la. E foi ex-
celente o resultado.

Estudada cuidadosamente g reagio do 4cido sulfirico, reso-

vemos aplicd-la 3 doseagem colorimétrica da sabina, para o que
8e faz necessiria a solugiio padrio.

J4& menciondmos atraz i 1.°) que o éter alters levemente a ¢o-
loragio produzida pelo 4cido sulfirico e sabina; 2.9 que s ex-
tragdo da sabina do distilado € feita pelo Gter,

Ao envez de preparar a solugdo padrio dissolvendo simples-
mente o 6lco essencial no alcool, tomé4mos 0gr.43993 de 6leo, dissol-
vemos em 100 ce. de alcool, juntdmos 20 ce. de éter comum,
tdmos muito bem para haver boa misturg
mesmas condigdes que as dos casos de pesquisa, A evaporagio cspon-
ténea, a0 ambiente, até o volume retornar a 100 cc. Assim, o efej.
to do éter se teria feito sentir no padrio. Tomémos, entio, 4 ce,
da solugdo em andlise o juntdmos 2 ce. de acido sulfirico, Segundo

agi-
» ¢ abandondines, nas
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a intensidade da cor, diminufamos, s vezes, a quantidade do ma- .
terial e aferfamos sempre o \folume a 4 cc. com alcool. _ %

C " Com o padrdo; famos variando as proporgies e completando
o ' sempre 4 cc. com o alcool, juntando, entdo, 2 cc. de dcido sulftri-
- co. Obtidas as cOres préximas, levimos ao colorimetro e, depois
P " " de vérias leituras, procedfamos ao cdlculo.

! Causas de &rro. — Durante a pesquisa, apés a extragio pelo
X éter, &ste devo ser evaporado. Ora, sendo a sabina volétil, a evapo-
o raglio do éter por longas horas deve favorecer muito a sua evapo-
ragfio. Deixdmos, entio, numa cépsula, quantidade conhecida de
R , sabina adicionada de éter. Uma vesz evaporado &ste, verificimos a
Pk perda de péso. Em média, uma evaporagio de 15 horas com a tem-
: peratura méxima de 17.° e minima de 14°., preduz uma perda de o
0gr.07354 ao.ambiente, em cipsula medmdo 85 X 85 mms,, cifra ‘
esta que dever4 ser juntada so resultado final. As condigdes am-

bientes (temperatura, gréu higrométrico do ar) e a superficie de

evaporagfio fardo variar esta cifra. Entdo, lembramos a idéia de,

para os casos cm que o distilado indique pelo seu odor tratar-se de

sabina ou nos casos de anélise determinada de sabina, deixar-so

também evaporar, nas mesmas horas, quantidade conhecida do

6leo essencial adicionado de éter. A diferénga de pdso verificada o
nesta expenéncxa deversd ser adicionada ao resultado da anélise. v

»

III — ARRUDA

’/ l A arruda (Ruta graveolens, familia das rutaccas) é encontrada
' ‘ no coméreio sob a forma de esséncia e também em pé, sendo éste
‘A raramente usado em medicina. :
g - i O vulgo emprega a decogio das folhas e caule da plants, tendo,
: ' 5 . todas as suas partes, o princfpio ativo que é um bleo essencial, a0
! qual se devem as qualidades da arruda. :
; o _ E' uma esséncia amarelo-esverdeada, solivel no alcool, éter,
benzina, cloroférmio, xilol e insolivel em dgua.
Niio & tio téxica quanto a esséneia de sabina. Experidneias “»
feitas em camondongos brancos deram-nos os seguintes resultados : :
1.» — Camondongo de 18 grs. Injegdo bipodérmica de meio
: _ cc. de esséncia, 4s 13 hs. Morreu durante a noite ;
‘ f 2.9 — Camondongo de 19 grs. Injegdo intra-peritoneal de
: meio ce. Como depois de 20 minutos os sintomas fossem recru-
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? descendo, injetdmos, apés 40 minutos da 1. injegfio, mais meio co. ‘ i
L . - <endoesntdio morrido no.prazo de 23*minutos ¢. _ o
3.2 — Camondongo de 15 grs. Injegdo intraperitoneal de _ R
meio ce. Uma vez instalados todos os sintomas, tentémos & sua . :
volta ao estado a quod, injetando 1 ce. de clorhidrato de morfina
, na proporgdo de 1 mmg. por 100, mas morreu 1 hora depois ;
s 4 4.* — Camondongo de 19 grs. Injegdo intraperitoneal de 25
centésimos de centimetro cibico. Morreu 1 minuto depois, mas
‘por hemorragia abdominal e nio por intoxicagdo ;
. 5o — Camondongo de 20 grs. Injegdo intraperitoneal de 1 cc.
Morreu depois de 1 hora e 27 minutos ;
6.° ~— Camondongo de 20 grs. Injegdo intraperitoneal de 2
cc. Morreu apés 42 minutos ;
7.* — Camondongo de 25 grs. Injegdo intraperitoneal de
meio cc. Suportou mais meio cc. em 2 dias seguidos ; 2 tarde déste
dia apareceram as alteragdes da respiragio e da marcha. No dia
imediato, s 10 horas da manhd, morreu.
Sintomas. — Forte e imediita eliminagfo pelas vias respira-
térias, o que provoca coceira no focinho dos animaizinhos, perce-
.’ = bendo-se logo o cheiro; marcha irregular, tornando-se 0s movi-
e * mentos cada vez menos 4geis, perda de equilibrio e, afinal, cessa-
i ¢do da marcha mesmo com estfmulos insistentes ; contratura dos
membros ; dispnéia ; respiragfio estertorosa, espagando cada ves
mais; espasmos da musculatura respiratéria ; taquicardia; cia-
nose acentuada. i
Anatomia patoldgica. — As lesdes deseritas- como pertinentes
. 3 agio da arruda cifram-se, segundo os AA., em fendmenos da as-
; sim chamada “‘gastro-cnterite” ou “inflamagio do tubo digestivo”,
' fenbmenos &sses mais ou menos intensos. Nas nossas observagdes o
experimentais, outro é o quadro, como abaixo se verd, distancian- : N
do-s¢, mesmo, do que tcmos observado para a sabina e daqucle o
que tem sido descrito para o apiol.
Decalquemos as nossas observagdes :
. 1. — Pulmdo : éste 6érgio apresenta uma notdvel congestdo ; ‘ .
- além déste fendémeno, notou-se a presenga de nédulos esbranqui- ;
¢ados ¢ endurccidos, semeados pela. superifcie de corte ; microsco-
picamente, éles correspondem a uma condensagio do parénquima,
apresentando-se os alvéolos cheios de células do tipo cndotelioide,
como bem se observa na figura n° 8. Bsses nédulos situavam-se
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SRR ‘ preferivelmente em redor dos brénquios (mdxime no hilo) e sob
: o folheto pleural. Nos casos de intoxicagdo mais prolongada, &sscs
nédulos entram em necerose, com o tipo de coagulagfo. ’
2. — Coragdo : o 6rgiio central da circulagio apresenta-se
sede duma aprecidvel hiperemia ; aféra &ste quadro, o cxame mi-
croscdpico revelou a existéncia de alteragBes regressivas dos ele-

e

- xam P, Weome oo s ot

Sl " mentos musculares, com quadros de degeneragio granulosa, atin- >
; T : gindo, nos ‘estidios mais avangados, aos de hialinizagio (obser- N
SIS , ve-se a fig. n.° 9). B

i ’ : 8 — Estémago e sniestinos : anotimos, tdo sdmente, discretos
: quadros de congestdio, que nunca alcangaram o gréu de notéria
s . evidéncia. , ‘
, ; , © 4, Figado: além da congestfio, que nio é de grande ampli-
S tude, tivemos sob as vistas, & andlise microscépica, manifestagtes
: regressivas das células hepéticas, tais como a inchagfio turva e, _
nos casos de sobrevida mais dilatada, a micro-vacuolizagio das -
ditas células (veja-se a figura n.° 10) e, mesmo, & nccrose ; esta
dltima, nunca a observdmos em massa ou em blocos, mas, sim, em
: R oflulas esparsas nos grupos em que & micro-vacuolizagfo era mais
e ' ‘ intensa. :
L 5. — Rim: néste drgﬁo foram evidentes os quadros de con-
gestio ; ests, que era predominantemente glomerular alcangava,
por vezes, a formar pequenos nicleos de sufusdio hemorrigica, que
se localizavam predominantemente na zona medular ; para o lado
, das células dos tibulos renais, mormente na sua porgio secretora,
v notou-se a existéncia, ao microscoépio, de inchagfio turva.
S 6. Bago: é&ste 6rgdo mostrou, com grande clareza a0 exame
SRR T microscépico, uma intensa congestio, com difusfo de hemé4tias; :
X L " &sse constante quadro acompanhou-se quando a intoxicagéio era ;
- ' de earditer mais erfnico, de nidcleos de necrose, assumindo o aspecto '
da de coagulacio, e que sc margeavam por umsa aréola de reagdo :
(vecja-se a figura n.° 11), :
7. — Ovdrio : néste 6rgio ndo encontrimos mais que uma :
discreta congestio. E
8, — Ulero : de idéntica forma, era de ddvida a possibilidade X
de sc registar congestio déste 6rgio. Num dos animais fémeas,
que se encontrava grivido, obscrvou-se sufusfio hemorrigica da
mucosa e fendmenos claros de morte do produto da concepgio,
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sem que, contudo, tivesse havxdo a expulsio do mesmo (veja-se a

. figurs n.° 12) Bste animal, assim expésto 3 intoxicagio, nio re-

sistiu tanto quanto os demais, que foram submetidos & uma into-
xicagio mais violenta.

8. — Testiculos e vesiculas seminais: néstes 6rglos n&o tive-
mos a oportunidade de registar qualquer fendmeno, nem mesmo
o duma discreta congestio.

As lesbes observadas e agora descritas impSem algumas consi-
deragbes. De feito, verifica-se que os 6rgios mais castigadamente
atingidos foram os pulmdes; néles se observaram lesdes graves o
que era, alids, de esperar, visto serem é&les sede de eliminagio pre-
ponderante do téxico, como. seguidamente temos observado para

estas esséncias. Aféra éles, aparecem-nos, desde logo, o coragéo e -

o bago, duramente atingidos, naquele dando lugar ‘a uma miocar-
dose grave e néste chegando a estabelecer-se até o quadro da ne-
crose. Nos demais érgdos, € a congestfio o quadro que domina e,
no aparclho genital, & ela, assim mesmo, discreta.

Reagoes — Pelo 4cido sulftrico: 1 gota de esséneia de arru-
da, mais 6 de 4cido sulfirico — Coloragsio vermelho-pardacenta.
Esperar 3 minutos, juntar 1 cc. de alcool. Coloragéo réseo-clara,
opalescente. Depois dalgum terapo a esséncia se separa pelas bor-
das, com coloragio esverdeada.

Pelo reativo de Fronpe (Molibdato de sédio — 0,gr.10 : 4cido

sulftrico ~ 100ce.) — coloragdo vermelho-pardacenta mais intensa

que com o 4cido sulfdrico puro.

Por adigdo de alcool, 3 minutos depois, coloragdo amarelada-
sujs que desaparece 80s pOUCOS.

Pelo reativo de ManpeLiy (Vanadato de aménio — 1 parte e
cido sulfdérico — 100 partes) coloragio pardacenta, levemente
avermelhada, que aos poucos vai se pronunciando, separando-se,
desde o infcio, gotfculas oleosas. Desaparece a coloragﬁo pela adi-
¢io de 1 cc. de alcool.

Pelo hidrato de cloral — nada.

Pelo 4cido . corfdrico alcoolizado — nada.

Pelo dcido picrico — nada.

Pela dgua de bromo — nada.

Pelo nitroprussiato de sédio — 0,gr.10 e ficido sulfiirico 100 ce.. “

* coloragio vermelha (contribui¢do nossa).

Pelo 4cido azbtico fumegante — coloragdio pouco pronunciada.
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Pesquisa. — Num caso de verificagio em material orgdnico, '
reduz-se éste a pasta, junta-se grande volume de 4dgua, e distila-se

a fogo ni com intensa refriceragfio, prolongando-se o processo até
que umas gotas cafdas do refrigerante nio deem reagdio positiva.

Obtivemos melhores resultados operando assim do que fazen-
do a distilagio em presenga de corrente de vapor de dgua.

O distilado é recolbido num funil (em forma de bola) com tor-
neira. Junta-se éter, agita-se cnergicamente uns 20 minutos, dei-
xa-se que os liquidos se separcm. - Se a quantidade de éter nio for
suffciente, éle ficari um pouco emulsionado. Faz-se, nesta hip6te-

- se, nova adigio e agita-se outra vez. Formadas as duas camadas

lfquidas, separam-se pela torneira, recebendo o éter numa capsula
ou cristalizador, Lle deve ter dissolvido toda a esséncia, retirando-a,
assim, da dgua que a acompanhou na distilagio. Com esta, expe-
rimentamos uma das reacgbes para ver se de fato estd isenta do
principio em procura. Em caso de auséncia, serd rejeitada ; sendo,
porém, positiva & reagdo, trata-se por éter, agita-se, separa-se.
reunindo éste éter ao primeiro. Nestas condigdes, o liquido sofre-
r4d um exgotamento completo da esséncia.

O éter, deixado de um dia para outro, evapora-se, ficando a
arruda em liberdade. _

Dissolvemos as gotfeulas em alcool, medimos o volume, ¢ dés-
te tomamos uma parte para dosear,

Doseagemn — preparo da soluglo padrdo. — Foram tomados
4 décimos de centfmetro cdbico de esséneia o completados 100 ce.
com alcool. Cada ce. contém, pois, 4 milésimos de ce. em arruda.

Sendo o vermelho fornecido pelo reativo de Froupe mais

- intenso que o do dcido sulfdrico, alvitrdmos pelo emprégo déste

reativo (0,gr. 10 de molibdato de sbdxo em 100 cc. de &cido sulfd-
rico).

Téenica. — Tomam-se 4 cc. do padrio, dilucm-se em mais 2 ce.
de alcool e juntam-se 4 cc. do reagente. O colorido, dada a diluigo,
é apenas amarclo-rosado. .

Com a solugio a dosear, procura-s¢ obter colorido igual ou
préximo, variando o seu volume e aferindo sempre o total a 6 cc.
por meio do alcool, ¢ usando os mesmos 4 ce. do reagente.

Aqui, tercmos de levar em conta a corregio indicada para a
sabina.
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0Os AA. estudaram experimentalmente, em animais de labora~
;_ tério, os sintomas que surgem pela absor¢do do apiol, da sabina
¢ da arruda, e que sdo : marcha irregular, tremores, perda de equi-
' lbrio, ccssagdo ds marcha, contratura dos membros, dispnéia,
r- “ respiragdo estertorosa, espasmo da musculatura respiratoria, niu-
.l : scas, hemorragia bucal, taquicardia, cianose acentuada. Passando
T "4 parte quimica, depois de ridpido apanhado sobre as reagles do
e apiol, sabina ¢ arruda, detiveram-se os AA. na sua doscagem colo-
A8 rimétrica, servindo-se de solugdes padroes dos trés produtos, que
}a usaram puras ou diluidas em alcool, conforme os casos, ¢ usando
B como reagente do apiol e da sabina o 4cido sulfdrico puro e da ar-
& ruda o reativo de Froapr. Aproveitaram também para fazer o es-
lo tudo dos quadros anatomopatolégicos em que foram patentes a
0, congestdo generalizada a todos os 6rgios e a degencragio de vérios
':- brgdos parenquimatosos ; as hemorragias uterinas eram uma ma-

nifestagio de intoxicagfio idéntica as hemorragias do tubo gastro-
intestinal ¢ ndo poderfio ser, na mulber, uma verdadeira menorra~
a gia. Das trés esséncias estudadas, o apiol é o que poupa mais & eco-
nomia, assestando-se as suas lesdes apenas no rim e no figado. Os

8- v pulmdes foram sempre atacados, como via de climinagio das essén-
. cias que sio. IEm geral, todos os érgios sofrem os maleffcios dos

os | téxicos estudados. Os AA. concluem pela agfio sdmente téxica das
. ! substincias cstudadas. Documentam o seu trabalho com 12 mi-
a. . crofotos.
is v . .
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DESCRIPGAO DAS FIGURAS _

Falha 1

Pig. 1 = Hepatonefrose apidlica: em A, veem-se células hepdticas em
dhmsol tins de degeneragio; em B esteatose dos tibulos recals

; a bl Microloto. Obj. 40 x, oc. perip. 8 x.
Fl; 2 «= Lesiio do ummago na intoxicagdo pela sabina: vé-se a lluml
: congesta e hemorragia, e
Pig. 3 — Lesio do intestino na lotoxicagio pela sabina: vé-se congestio
. da mucosa ¢ hemorragia. ’
¢
: PFig. 1 ~ Aplelic hepatoaephrosis,
‘ Fig. 2 = Qastric hemorrhage and congestion, produced by aplol.
V-
: Fig. 3 — Intestinal hemorrhage and congestion, produced by aplol.
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‘ T
) . : . Polha Ui
f "- Lo Fig. 4 — Leslio do rim na intoxicaclo pela sabina: véd-se necrose das )
o ‘ . ¢élulas tubulares,
SRR Fig. 5 — Lesdo do figado-na intoxicagio pela sabina: veem-se dreas
: B de necrose.
K . : Fig. 6 — Lesio do utero na intoxicacio pela sabina: wé-gse notivel he-

e . morragia com disarquitectonia da parede.

Fig. 4 — Renal epithelium necrosis, produced by savin. .

' , . . . Fg. 3 — Liver celis necrosis, produced by savin. .
i . )
. ﬁf PR Fig. 6 — Uterine hemorrhage, produced by savin.
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i S . Fig. 7 — Testicle congestion, produced Dby savin. '
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Fotha IV

Fig. 9 — Lesfio dos elementos miocirdicos na intoxicagdo pela arruda:
vé-g¢ hialinizaglo dum elemento muscular do coraglo.

Fig. 10 — Lesdio do figado na intox&ucﬂo pela  arruda: vé-se micro-
vacuolizagdo das células hepdticas.

Fig. 9 — Muscle hyalinization produced by rue,
Fig. 10 — Microvacuolization of liver celis, produced by rue.
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Flg. 11 — Lesdo do bago na iuloxicawo pela arruda; vi-se drea de
Recrose cercada por ardola de reagao.

Fig. 12 — Lesdo do Gtero grivido na intoxicagio pela arruda: vi-se, ao
ceatro, o embriio; na micosa, observa-se sufusfo hcmorr:iglcn' L.

envélucros embriondrios estio "descolados ¢ o embrifo nio apre-
senta caracteres de vitalidade.

Fig. 11 — Spleen necrosis, surrounded by reaction, produced by rge.
Fig. 12 — Hemorragic sulfusion of the decidua, produced by rue,
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Lervin — Toxicologic, trad. franc. de Pouchet ; 1003.
Novah, E. — Dosagen do apiol, B. 1. O. Freire, Sio Paulo, Drasil, I11, 22; 1930.
Payen, J. — Rechereches et dosage de l'apiol dans les visceres, Ann. M. Lég. Paris,
Franco, jan. 193o
Papavassiliou, M. J — Sur deux cas d'inlozication par la sabine, La permeabilité
© placentaire ¢ Uessence de sabine, Aun. Méd. Lég., Paris, Franga, jul. 1035.

Papavassiliou, M. e Eliakis, C. — D¢ la rue comme abariif ct poison, Ann. Méd. Lég.,
Paris, Franga, \VII 903 ; 1037,

Patoir, A. e Patoir, G. — L'hépato-néphrite apiolique, Arch. Inst. Med. Leg. Med

- 8o¢., Lille, Franga, 46 ; 1935.

Reichnitz, E. — Siz cas de plynévriles loxiques conséculives & U'absorption de capsules
d’amol La Presse Médicale, Paris, Fran¢a, n.* 41, 116; 1932. (Ref.).

SuMMARY ’ =

The A. A. studied experimentally, in animals of laboratory,
the symptoms produced by the absorption of apiol, savin and -
rue which are: irregular march, tremblings, equilibrium failure,
stopping of the march, limbs contracture, dyspnéa, stertorous
breathing, breathing musculature spasm, nauses, bucal hemorrha- o
ge, tachycardia, marked cyanosis. On the chemical field after a :
short survey of the chemical reactions of apiol, savin, and rue, they
- treated closer with the colorimetric dosage, using standard solutions
of the three substances, pure or diluted in aleohol, according to
the cases, the pure sulfuric acid, serving as reagent for the apiol
and savin and for rue, the FROIDE's reactive.
" Tha anatomo-pathological features were: generalized con-
gestion of every organ and degeneration of several parenchymatous
organs; the uterine hemorrhages were toxic manifestations as
well as the gastro-intestinal ones, and were not a true menorrhagie.
Of the three studied essences, the apiol is the less harmful, attaining
only the kidney and liver. The lungs were ever harmed because
they are the way of elirnination.
The AA. concluded that the action of the studied substances
are merely toxic.
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(German publication, vol. 9, No. 8, pp. 516-519)
From the Pharmacological Institute, University of Hamburg; Director: Professor

pr.med. G. Malorny

Percutaneous Resorption of Fssential Oils and Their Ingredients
By Fr. ﬁeyer and F. Meyer »

It is widely held that essential oils can be absorbed-percutaneously (v.
Czetsch-Lindenwald and schmidt-LaBaume, 1950, 1956). For a number of these sub-
stances the possibility of percutanéous resorption may be.fegarded as proven on
the basis of the.existingAliﬁerature, but for many others exact experimental dat.
are still missing. | | |

pfaffrath was able to show in 1954 that after Lercutaneous applicatipn essgenc:
of thyme, eucalyptus And turpentine are demonstrable in exhaled air and in some
slight degree also in urine. Moncorps, Schmidt and Tholey (1937) were able to
dermonstraté guaiacol in urine after external use in the form of an ointment.
Macht (1938) found that essential olls from cinnamon bark, fennel, betula, lemon,
orange, anise, peppermint, thyme, Rosa geranium, Caryophyllus aromaticus, Gaul;
theria procumbens and others can cause, after percutaneous action of 1 cc, un-
conscicusness and lethal intoxication in mice. He successfully used some of the:
e.g. anethole, as vehicles. Several alkaloids which as such or in cottonseed an
olive oil are not absorbed percutanecusly (among them moxphine, strychnine,
aconitine, atropine, eserine and curare) he was thus able to make effective.
Blirgi (1942) jbintly with Stﬁhli also examined the resorption of essential oils
and fognd that camphor, Oleum Fucalypti, Thymi, Citri, Terebinthinae, Rosmarini,
Bergamotitae, Pini, Judiperi and Lavendulae are'detectéble, after external epplica
tion, in the exhaled air of rabbits by means of BlUrgi's apparatus. In contrast

the studies of Macht (1938), in those of Blirgi (1942) oral and pulmonal absorpti

‘were certainly excluded; the treated skin pbrtion was limited and the resorbing

surface was thus constant. Recently Valette and Cavier (1945 a, b) made experi-
ments about the resorption of cssential oils and found particularly favorable

values for alpha-pinenc and cucalyptol. As eucalyptol is less volatile than
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nlpha~pihene, it is especially recommended as vehicle. The authors referred to.

were able to cause for example dihydrofolliculin (1946 a), testosterone (1946 b)

aesoxycorticésterone 61947 a), synthetic estrogens (1948 ;) and progesterohe (18-
b) in a mixture of ethanol and eucalyptol to be absorbed pércutaneously in rela-
tively large quantity. |

Supplementing the findings of valette and his school, we have included in our
comparative studies on the permgabilitylof fhe skin the essential oils accessiblc
to us and their ingredients and have found great differences in the rate of re-
sorption, as expected. .

Some of the tested essential oils came from a collection of our Institute mor:
than 10 year;'old. It is possible, therefore, that due to polymeriz&tion, for
instance, the viscosity of some substances was higher than in fresh matérial and
the rate of resorption was therefore found too low.

Method

1f a liquid is resorbed by the skin, it functions also as vehicle. A compéum
incorporated or dissolved therein is absorbed together with it and thus can indi.
ate that resoiption has taken place. Eserine is>especially suitable as'such'an
indicator (R. Vogel, 1899; G. Vy,lette and R. Cavier,‘195l) because it has charac
teristic, easily recordable effects on striated muscle. The latency between ap-
plication on the skin and occurrence of the eserine effect on the periodically
stimulated chewing muscles of mice was used as a measure of the rate of resorpti:
The contact or resorbing surfaces were 2.2 cpziof shaved abdominal skin of 250
male animals. The eserine concentration was 0.25% referred to the base. (For
further details of the method cf. Meyer & Xerk, 19?9).-

Results

In Table 1 are shown some results with aliphatic essential als and their con-

“stituents. In this first, chemically closely related group of compounds with

10-14 C atoms, geranyl formate was absorbed .fastest (34 min). Then followcd ger
anyl propionate (38 min), linalyl acetate (52 min), geranyl butyrate (43 min},

geranyl acctate (58 min) and citral (63 min). Geraniol and linalool were not r
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soxrbed within 2 hours in peréeptible quantity. Howéver, after subcutaneous in-
jection pf 10 gamma of esering, dissolved in geraniol, there was no increase in
the response,.so'that inactivation of the eserine (incompatibility) or an antag-
onistic influence on the eserine effect could not be ruled out with certainty. Fc

linalool the tertiary OH group seemed to have- an adverse effect on the resorbtior

Table 1

Vehicle for eserine Min, ﬁo start of rise Number of tests
(0.25% solution) (arithygﬁi; mean) evaluated
citrai | €3 5
Geraniol negative 4
Geranyl acetate, fresh 58‘ 5
Gexanyl acetéte, viscous negative 6
Gernayl formate 34 6
Geranyl propionate 38 5
Gernayl butyrate 55 5
Linalool négative 5
Linalyl acetate 52 7
Citronellal, viscous negative 6
ol. Rutae- 27 © 6
valeric acid diethylamide negative - 3
Menthyl valerianate _ 43 5

That the viécosity plays #n important part in percutaneous resorptioﬁ is
evident from the fact that we tested with negative result an old, thick geranyl
acetate, while a fresh, fluid charge was resorbed already after 58 minutes in per
ceptible quantity. Also the test with viscous citronellal was negative.

Oleum Rutae, whose main constitﬁent is methylnonyl kétone and which thercfore
belongs in the aliphatic series, is resorbed Qery well., Under ihe described tesf
conditions we found a mean of 27 min. w%hile during the test ‘period limited to 2

h valeric acid dicthylamide was not resorbed in perceptible quantity (3 animals),
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menthyl valerianate was.évidéntly absorbed relatively quickly despite its great
chain length. ' |
Table 2 summariezes the resulﬁ of the testing of alicyclic compounds, terpene
and those essential oils whose main constituent can be classifiéd inAthEEe group:
With the exceptionof twovsubsﬁances, solid terpin hydrdte4and an old, viscous
grade of terpiheol (terpinolene), all compoundé of these groups were absorbed, i

part after a surprisingly short time.

Table 2

vehicle for eserine Min, to start of rise Number of tests
(0.25% solution) i (arithmetic»mean) evaluated
Terpin hydrate 5% in cycléhexane 16 ' 6
Terpin hydrate 10% in propanol negative 6
Terpineol (%) ' 33 ' ‘ 5 ‘
Terpineol, viscous negative ’ 7.
Terpinyl acetate 50 6
Limonene - - 43 6
Carvone : 3 ' 5
Thymene = l-pinene - 22 6
Fenchone 45 . ‘ 6
Fenchyl acetate 54 _' _ 5
Bornyl acetate _ | 65 : 6
0l. camphoricum j 39 6
01, pini sibirici o 55 5
0l1. Terebinthinae ' 62 5
01, Tanaceti - 38 . o 5
01. sabinae 48 | 5
0l. Mentae puleg. i | 29 6
0l. Fucalypti _ 31 | 5
01. Menthae pip. , 58\ 5

(*) Presh commercial product

—————————
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The resorption of a 5% terpin hydrate solution in cyclohexane was recognizabl
16 minutes after external gpplication. It took place practically at the same

speed as cyclohexane Qlone (cf. Meyer, Meyer & Xerk, 1959). A 10% solutioﬁ of

- this substance in propanol, however, was not absorbed. Its addition, therefore,

‘does not accelerate the resorption of propanol (cf. Meyer & Xerk, 1959). This

msans that with respect to percutaneous resorption terpin hydrate is rather in-
different.

‘Terpineol was absorbed relatively qu#ﬁ;y.(33 min), despite its tertiary OH
group. Its esterification with acetic acid made the resorption slower instead o
faster, as might have bgen expected from the described findings obtained with
linalool and linalyl acetaﬁe (cf. Table 1).. The mean calculated for terpinyl
acetate was 50 min, |

- Limonene (43 min) and carvone (35 min), which occurs abundantly in caraway an
dill‘oil, were resorbed fairiy quickly.

In the terpenes and the terpene-containing essential oils, a dependence of
percutaneous resorption on thé chemical constitution was not seen.

Thymene = l-pinene was resorbed particularly well in this series (22 min)f Th
followed fenchone (45.min), fenchyl acetate (54 min) and bornyl acetate (65 min)
Despite a close chemical relationship, bdrnyl acetate and camphor (light camphor
0il) were absorbed at greatlf different speed (39 and 65 min).

0l. Pini sibirici, which contains predominantly bornyl acetate, l-pinene and

_santene, as well as 0l, Terebinthinae with a relatively high alpha¥pinene'conte

were resorbed but slowiy. The mean values of & tests each were 55 and 62 min.

Foxr 0l. Tanaceti with itsAhigh thujone content and for 0l. Sabinae which con-
tains compounds chemically very similar thereto (sabinol and sabinol acetate)
we found somewhat more favorable values: 38 and 48 min,

The rapid resorption of 0L, Menthae pulegiae (29 min) seems to be attributabl
to the B0% of pulegone conta#ned therein. Also the menthone and menthol fuxther
contained in puleéol,-as well as l-limonene and dipentene, are resorbable percu-
tancously. But their relaﬁivcly small pfoportion suggests that they are of mino

importance. Ol. Eucalypti contains, in addition to eucalyptcne (alpha-pincne),
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pinocarveol, butyric, valeric and caprioic'acid a;dehydé, predominantly (ca. 76%
eucalyptol, the rapid cutaneous absorption of which valette & Cav;er (1945) had
found before us. (Concerning local tolerance cf. Oettel. 1936). |
The percutaneous resorbability of 01. Menthae éiperitae} which contains 30-50
menthol in addition to menthone, various menthone esters and terpenes, is campar

able with Ol. Pini sibirici or 01, Terebinthinae.

Table 3

vehicle for eserine | Min. to start of rise - Number of tests
(0.25% solution) (arithmetic mean) evaluated
Carvacrol _ o negative - 6
Anethole : ' ' . A | 6
Ol. Anisi e s
Eugenol - o "o ’ 6
Iso-eugenol _ ;‘ " 6
Safrol ' 72 , 6
Cumin oil ‘ S 28 5
Cumin alcohol . - 87 » 5
Cumin aldehyde 47 : 6
01. Thymi | 82 5
0l. retroselini . 68 6
Cinnemal = Cinnamon aldehyde negative o o 3
Cinnamein = Cinnamic acid ‘ " v o 5

"benzyl ether

‘As can be seen from Table 3, in which are listed the aromatic ingredients of
essential oils, cérvacfol, ancthole, 0l. Anisi, eugenol and iso-cugenol are not
resorbed by the skin, or only very slowly so. For safrol, instead, the percutan-
eous absorption was clearly démonsérable within 2 h (mean value 72 nin; concernir
the different local tolefanceAcf. cettel, 1936)., Surprising is the short latency
vperiod for cumin oil (28 min), which consists of p-cymol, little alpha~ and °
beta*pincne,'dipcntcnc; beta-phellandrene, much cuminaldchiyde and cumin alcohol,

Since cumin alcohol and cuminaldehyde (mean values of 87 and 47 min) arc not ab-



—

AR L.

- - ‘
sorbed particularly quickly, it seems that p-cymol is primarily responsible for

the resorbability of cumin oil. Ol, Petroselini (68 min) and Ol. Thymi (82 min)
were resorbed relatively slowiy, cinnameine and the very viscous cinnamon aldehy
not in perceptible quantity.

Some essential oils which cannot readily be classified in the groups describe

until now because of their ingredients are 1is£ed in Table 4.

Table 4
Vehicle for eserine Min, to start of rise’ Number of tests
(0,25% solution) . {arithmetic mean) evaluated
0l. Calami ' negative ' 5
Pepper oil 38 ' 5
0l. Galangae 33 * | 6
Patchouli oil | negative 4
01l. Fagi ether, »  " | , . 6
Tolubalsam oil | " - 4
0l, Copaivae ' 92 5
0l. Pimentae ‘ negativg 6
Ol, origani cretici " . 6
Ajowan oil‘ " 6
01. Spicae o " ‘ , 5
0l. Juniperi 59 6

Except for Ol. Galangae and pepper oil, they are resorbed much morelslowly
than the oils named in Tables 1 to 3. The values found are 1 hour (0l. Juniperi
59 min) or much more (0l. Balsam, Capaiv. 92 min). For Ol. Calami, Fagi aether.,
Pimentae, Origani cretici and Spicae as well as for.patchouli, tolubalsam and
ajowan oil, resorptioﬁ is not detectable during the observation period of 2 h.

To test the percutaneous toxicity, the relatively well resorbing compounds f;c
.Tables 1 to 4 were applied undexr the same conditions - but without eserine addi-
tion - on the skin of 2 mice ecach, for 4 hours. The result of these orientative

control tests is summarized in Table 5.

It shows that esscntial oils in contact with the epldermis are not indifferen
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A dependence of the percutaneous toxicity on the rate of resorption was, however

_not ascertainable.

‘Table §
Vehicle baody weight Exitus letalis Finding

in ¢ after h after 4 h
Citral- 15 . 18} 13 - -
Geranyl acetate 16 16 4 - - no
Geranyl formate‘ 12 19 - - no £. no
Geranyl propionate 19 18 - 4 no £, -
Geranyl butyrate 26 19 - - no £, no
‘Linalyl acetate 13 17 - 2 no £. -~
0l. Rutae 25 25 4 - - no
Menthyl valerianate 18 26 - 3 - - no
Terpineol 12 ©18 23 - - no
Terpinyl acetate 16 lé - - no £, no
Limonene 20 14 - - no £. no
Carvone 18 21 - - no £. no
Thymene 21 17 - 33 no £. -
Fenchone 18 19 - - no £. no
Fenchyl acetate 18 24 - - no £, no
Bornyl acetate 22 ; 20 - - no £. no
01, camphoricum 21 | 26 - - no £, no
01, Menthae pulegiae 17 16 - - no £. no
0l. Tanaceti ;6 17 - 4 no £. -
Ol. sabinae 17 19 - - no.f. no
0l. Eucalypti 19 16 - 2 no £, -
0l. pini sibirici 17 1l - - no £, no
0l. Terebinthinae 18 25 - 13 no £, -
Safrol 24 19 3 - - no
Cumin oil 3 - - no

21 13 .
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Table 5 continued.
Cumin alcohol

Cumin aldehyde

"01l., Petroselini

Pepper oil

01. Galangae

Summary

(given in English in original publicatiocn, p. 519)

Literature

(requires no translation, see p. 519)

Translated by Carl Demrick Associates, Inc./IH/db

23

24

15

20

16

22

no £.

no £, .

m‘f.
no £.

no £.
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Sgmmary : -
firculancous Absorplion of Ethereal Oils and their In-
eedienis : :

Fihereal nils and their fngredients are ahsarbed by the
sdin with varying velocily. Comparative investizations
f the absorption velocity by the intaet, shaved ahdo-
wingl skin in mice showed values between O or <03
«m? and 2—4 mm¥em? per hour, The ahsoeption was
tand to be comparativelv rapid in geranviformiaie,
.-mnylrropionnlr. terpineol, carvon, thymene. ol. rufac
paley oil, eucalyptus oil, cumin oil. and ol. ganlangac.
In 22 out of 56 subsiances tesied. no absorpiion was
tuund within the perind of observation, which was limi-
wd to 2 hes. Among these were zeraniol, linaloo), carva-
erol, anethol. eugenol, iso-cupennl. einnemal, cinnamein.
ol. antst, ol. calami, ol. fagi ether. ol. pimentae. and ol.
splcae. Fthereal oils and their ingredients are not absor-
bed by the skin without exeeption, neither is the absorp-
tien especially favoured. as.compared with other sol-
venls. Damage throngh absorption may eceur if the con-
tact arcas are large.
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(Prench publication, pp. 993 - 999)

RUE AS ABORTIVE AND POISON

by Dr. Marie Papavassilious and Dr. C. Eliakis

I,

'iuta graveﬁlens L. of the Rutaceae family is a plant widespread in all coun-
tries of southern Eurcpe. In France it is knbwn under the names of R, commune,
R. des Jardins, Herbe de Gracg, é. fétide or stinking, owing to its strong and
ﬁnpleasant odor. Known since the remotesf antiquity, it is first mentioned by
Homer., Thus Mercury gave "l"\f:)v", i.e. wild Rue to Ulysses to save him fro:;a the
magic power of Circe. Later on Dioscoride gives étraﬁge information,concérning
the qualities of common and wild Rue, both emmenagogic medicines, éffec#ive diuaxe
tics against pulmonary inflammation, dyspnea, gout and the shivers of intemitter
fevers., Moreover Rue is an incomparable antidote for poisons and is again men-
tioned even by Plutarch, Pliny and Galen. The Arabs used Rue for any.illness ang
the Chinese recommend the flowers of ruta augustifolia against epiiepsy.

But in all ages until our time Rue was principally a popular abortive and it
is for this quality that the science of the XIXth century knew and studied the .
plant.

According to a chemical study of Rue made in 1811 by M#hl, it contains: a
nitrogenous substance which can be precipitated by tannin, malic acid, starch,
gum, chiorophyll and a yelloﬁish oily essence having an aromatic and fetid odor.
Weiss latex found in the leaves of Rue a glycoside, inactive rutine and rutinic
acid.

The active principle is the oil, which has a specific gravity of 0.84, a

refractive index at 15° of 1.4639 and boils at 228°C. It consists for the moét

part of methylnonyl ketone (C2202202), of a hydroca;bon of formula CZOH16 and of

an isomer of borneol. It can be oxidized by, nitric acid, in acetic and pellar-
gonic acid. Chlorine sharply attacks the essence, forming hydrochloric acid.
With iodine it forms gelatinous solutions and with sodium bisulfite it fomms

crystals., yUnder heat it rapidly reduces ammonium silver nitrate.



T il i AR kil

-2 -
After a series of experiments Hamelin observed that Rue, owing to its essence,
causes in laboratory animalss an irritation of the digestive tract particularly
towards the pylorus #nd the beginning of the small intestine. The temperature
decreases progressively until collapse. Respiration and pulse slow down in con-

sequence. The nervous phenomena are represented by a narcosis and rarely by con-

vulsions (as was observed only onée in the rabbit). But the principal action of

the medicament is abortion caused in pregant animals and occurring during the

period of collapse, accompanied by congestion or anemia of the genital organs.

Doctor Hélie, who-also had the -epportunity to study -several cases of abortion
in women due to Rue, mentions more or less the same symétoms: congestion of the
‘stomach mudus, vomiting, slowing down of the pulse, cooling'of the skin,.saliva-
tion with swelling of the tongue or convulsions, paralysis, abortion.

The mechanism éf abortion through Rue is not well known. Is it a seconéary
phenomenon due to a general upsetting of the maternal organism in which it occlrs
owing to the congestion first of the digestive tube’and then of the womb by a
reflex mechanism?

Hamelin claims that the plant has a specific ac;ion on the uterys through the
nervous system, either directly or indirectly. Rué 1ﬁ the form of powdered ieave
infusion or ethér essence, taken in strong and frequently repeated doses to cause
apprtion, causes a serious intoxication manifested by stubborn vomiting, at first
glairy.and then bilious, bloody, following pains'in.the'epigastrium, abundant -
salivation and burning thirst. 'The pulse becomes slow and weak or frequent and
irregular, Twelve or twenty4four hours after iﬁgestion of the medicament, labor
paing start. Delivery is freéuently fatal for the woman. Autopsy shows no char-
acteristic lesions, and the test for the essence of Rue is performmed on the con-
tents of the stomach aﬁd intestines by means of wéter vapor distillation, accord-
ing to Dragendorff. |
1I.

Rue is a popular meﬁicamenﬁ fairly widespread in Greece, Twice recently we
have obse;ved the ésseﬁce mixed with essence of sabine in the visccra of women

having undergone abation. In vicw of the fact that it had been impossible for u:
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to make direct observatbns on this subject for the past thirty years, we conside
ed it necessary to become inéolvéd with certain medical-legal and toxicological
: points apt to be of intenaat‘to the expert.
I. Can the expert confirm the presence of essence of RQQ withdrawn from th
viscera, and by whét means? | | ‘ |
II. Can the presence of sabine and apiol influence the tést'for Rue?
III. Can the expert observe the presence of Rue by conducting his tests on
the product of conception in the absence of other evidence?

as is known, essence of Rue does not have absolutely specific chemical reac-
tions. One must then use more reliable means, such as checking the refractive .
index. This test, moreover, has the advantage of requiring but one or tﬁo drops
of essence, easily withdrawn from the viscera, in most cases. We used this
analysis with satisfactory results in the two cases of intoxication described
below. In the first case a young woman took an infusion of abortive plants in
order to rid herself of her child. Abortion ensued, but the woman died. The
viscera sent to the 1aborato¥y for analysis were the stom&ch, the spleen,the
kidrieys, the uterus and part of the liver. These exhibited no microscopic lesio
Reduced to pulp, we then subjected them.to water vapor distillation, except for
a part which we used for detection of caustic, organic poisons, metals and
metalloids, all with no positive result. The distiliate agitated with light

petroleum yielded after evaporation of the solvent, oily droplets which gave:

. Chemical reactions of Rue and Sabine very clear
Chemical reactions of apiol L negative
Refractive index at 15° 1.4645

Inasmuch as the refractive index for Rue is 1.4639, and for Sabine 1.475, we
concluded that this was rathér a mixture of two oils with a preponderance of
e essence of Rue.
The second case also involved abotion after an infusion of plants. The Yiscc
were sent to us (pieces of the stoﬁaéh, small intestine, liver, heart and

‘aterus).
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The oil withdrawn yielded; |
Rmfraétive index at 15° _ | 1,466
Chemical reaction of Rue and Sabine positive

From the refraction index we assumed we were in the presence of a mixture

" of olls,

A comparative study between essence of Rue, essential oil of Sabine, yellow
and green apicl, done with standard products (6chimmel firm) relative to the
various chemical reactions of these préducts with the same reagent gave us the

following resultss:

Reagent Essence of Essence of Yellow Green
Rue Sabine =~ - _apiol ~ apiol
3“03' fuming Dark cherry red Immediate Yéllow-brown | Olive-green
cherry red
H2904 c Red-orange Bright red Red~brown | Brown
HS0, + FeC’l3 Red~violet Cherry red " "
Alcohol HCC Nil - Pink Nil Nil
Alcohol H,S0, pink . pink . “
Hot picric acid Nil | Nil o " "
'NaHsoa Abundant crystals Rare crystals " | "
Ammoniacal sil- Nothing | Rapid reduction " "

ver nitrate

From the above it appears that yellow and green apiol produce no chemical re-
action similar to those of Rue and Sabine, several reactions of which are alm@st
identical. Essence of Rue, in view of its ketonic nature, reduces the ammoniacal
silver nitrate, and this is a characteristic sign, But in toxicology we cannot

take advantage of this property. It may be that other volatile substances coming

“from the viscera can also reduce the ammonixral silver nitrate. Thus in the case

of a mixture of apiol, Rue and Sabine, the presence of apiol does not hinder the
test for the others, while the presence of Sabine alone renders»the result douht~l
ful,

Finally, in order to see if the placenta is pefmeéble to the essence of Rue,

and consequently if it is possible for the expert to confirm abotion by simple
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analysis of the fetu#, we administered by mouth, to a 750 gram pregnant qﬁineaA
pig in the final stage of gestation, for three days, 12 drops of essencekof Rue
added to a certain quantity of oil. on the morning of the thirxd day the animal
'hegun to have pains; it Qrithed and cried. Five hours later i£ deiiveﬁed three
1ive.bahy'guinea pigs and after one half hour the afterbirth was exéelled, in
which we found the essence of Rue (;fter distillétion) by determination of the
refractive index.

To a second guinea pig (weighing 840 grams) in the eariy stage of géstation we
administered by mouth 12 drops of essence over four days. The animal aborted and
the prematurely expelled fetuses héd undergone no maceration likely to lead us to
think of intrauterine deatb.

pistillation of ?he embryos with the placehtas yielded oily drops of the
essence. | ‘

A pharmacodynamic examination of the Rue, performed at the same timé in the
Laboratory of Experimental Pharmacy of the University of Athens by M. G. Logaras,
our co-worker on this project, showed that Rue causes sharp contractions of the
isolated uterus of the guinea pig immersed in a solution of 5 cubic centimeters.
of infusion of the plant, modification of the cardiac rhythm of the frég (after
Straub) and a considerable decrease in blood pressuré in cats above a quantity of
2 cubic centimeters of infusion, |

CONCLUSION

According to what we have described, Rue still continues to be a faifly wide~
spread abortive in Greece. Abortion is caused by the direct action of Rue on
the uterine muscular fiber. Tﬁe active suﬁstance of the plant is the essential
oil which is found in all the organs of the aborted animals and which can be iden-
tified with certainty, in the cases where this is possible, only by the determina-~
tion of the refractive ;ndex of the oil extracted from the viscera, the placenta
and the embryo, owing to the placentar permeability.

(Laboratory of Legal Medicine and Toxicology of the University of Athens.

‘Dircctors; Prof. Dr. J. Géorgiadis).
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(French publication, pp. 1324-5)

.!D'.!'E ON THE ACTION OF THE ESSENCE OF RUE ON THE ANDM ORGANISM

‘by aAndré‘ and Gérard Patoir and H. Bédrine

Continuing our experimental study on the toxicity of vegetal abortives, the
first results of which were presented here in July 1936, we administered prepara-
tions containing Rue (Ruta) to 1aborgtdry animalé.

We used essence of Rue, a'convenient preparation which was administered by
ingestion. The choice of this route is explained by our concern to approximate
as nearly as possible the conditions of toxi-medicamental dsorption. we thefef
fore use the Nelaton probe, which is fairly easy to insert in the esophagué of
commonly used animals., | )

The doses vary fiom 250 to 300 drops for guinea pigs weighing 250 to 300 gr.,
and from 500 to 600 drops for rabbits Qeighing 2000 to 2500 gr. Thé experimental °
and histological results do not match the gquantities ingested. We belie&e this
is due to the fact that essence of Rue is not a chemically defined product and
we point out that the commercial product is a mixturg of Ruta graveolens, Ruta
montana and Ruta braceteosa, whose concentrations in methylnonyl ketone and
methylheptyl ketone are not the same,

Oof 10 animals, 3 died quickly within 7 to 9 days; four, intoxicated a little
mor; slowly, were still alive after 20 days and were sacrificed; three survived
and did not seem to suffer further from their intoxication (these»three wexe |
pregnant).

The animals had dyspnea, diérrhea, torpor, hematemesis and lost weight rapidly.

The histological lesions involve the liver and particularly the kidney; fair
granulo~-fatty hepatitis in one part; very p¥onouncea parenchymatose nephritis
of the epithelial type in the other part. To this must be added an intense con-
gestion involving the entire parenchyma.

The intoxication of the pregnant females showed us that the abortion was not
obtained without difficulties and that this result was achieved only at the cost

of a deecp intoxication; finally the organism of the fetus was also considerably
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damaged by the toxic aggression which is not stopped by the placental filter.

Hepatonephritis’is more intense in the fetus than in the mother.

Pranslated by Carl Demrick Associates, Inc./ARB/db
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Testing of a less known essential oil of the Croatian anstal region :2ug?
By B. Srepel .
Aetherpl. Rutae divaricatae

Ruta divaricata Ten. /R. graveolens L. var. divaricata Engler, R. graveolens
subsp. divaricata Ten. (Gams.)/ océurs & a8 native plant mainly on the karst
heaths around the Adriatic Sea. 1Its morphological characteristics aﬁe the yello:
ish green, egg-shaped, almost odorless leaves, distinctly dentellated corona pet-
als and only superficially split capsules (l1). The essential oil is found local.
ized in schizolysigenous oil;containing cells (2, 3).

The plant material used for the studies was collected in the surroundings of
Bakar and Crikvenica during the blooming period of the plant,

1. Determination of the oil content

The content of essential oil was determined in an apparatus with reflux dist-

illation (4). Four drug samples were tested. The air-dry plant parts contained

the quantities of essential oil shown in Table 1,
Table 1.
Content of essential oil in individual organs of Ruta divaricata Ten. in

ml/100 g drug.

Drug sample No. 1 2 3 | 41
Leaves 0.22 0,18 0.15 0,17
stems ’ : 0,03 0.03 ' 0.03 0.03
Unripe fruits 4.7 4.5 3.6 3.6

2, Testing of the properties of the essential oils

From the drug samples of the herb R. divaricata Ten. we prepared by steam
distillation sufficient guantities of essential oils to be able to determine the
properties. All four oils héd a light yellow color and a balsamic-aromatic oéo¥
which was not similar to that of methyl—n—nényl ketone (MNK). In UV light the
oils showed.only a faint violet-vhitish fluorescence. The physical and chomical

values of the tested oils appear in Table 2.
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Table 2

Properties of the esséntial olls

oil No. 1 2 3 4

a 15715 0.9150 . 0.8804 0.8903 0.8798
‘alpha ‘2’6' | + 1.0° " 0° + 3.0° + 4.0°
’;f';o\ | 1. 4600 1.4515  1.4722 1.4553
Solidification point "+ 4,7° + 6.5° + 0,5° + 3.5°
$olubility in vol.l 1:4-4.5% 1:4-4.5%  1;4-4,5% 1:4-4,5%
of 70% ethanol

Acid number 10 10.4 11.7 13.4
Ester number ‘ 40.1 l>36.7_ 30.6 42,7

% ketone as MNK - 58.9 89.7 54.9 - 63.6

(*) with exclusion of wax~like substances

3, some identity reactions of the oils

a) The esgential Qils of #11 above-ground plant parts of R. divaricata gave -
when diluted with ethanol - after addition of a few drops of 2% iron chloride
solution, an intensive, blood red color.

b) with diazotized sulfanilic acid the oils gave a‘yellow‘color changing to
orange. ‘ |

c) The reaction for azulene with E.P. reagent proved negative with all tested
oils. |

4. Paper chromatograrvhic test of the carbonyl compounds

From the carbonyl compounds of the essential oils 2,4~dinitrophenyl hydrazene
(5,6) were prepared andlanalyzed by desceﬁding separation on é whatman #1 péper
impregnated with kerosene, using 80% ethénol (7). The test substances were simi
arly produced 2,4-dinitrophenyl hydrazones of MNK, of methyl-n-heptyl kétone (2
and of methyl-n-amyl ketone, The paper chromatographically separated 2,4-dinitf
phetyl hydrazones are visible in daylight as yellow to orange spots.

all tested oils of R. divaricata showed thé presence of MNK (Rf 0.141), whose

identity was confirmed by the melting point and mixed melting point of the 2,4-
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dinitrophenyl hydrazone isolated from the chromatograms and purified. The essen
al oil of the stems contained, in addition to MNK, also MHK and another carbonyl
compound not identified. | |

5. Pharmacodynamic testing of the oils

Tested in vitro on vinegar els, leeches, tubifex worms and.nscarids, and 6am—
pared with MNK, emulsions of the oils prepared with gum arabic showed only a
slight anthelmintic effect.

The toxicity of the oils was detemmined on white mice (8). For the oil Dnsd
g/kg was 2.07 (p = 0.05, error limit 1,77 - 2.,41), for Mﬁx, 3.88 (p = 0,05, error
limit 3;48 - 4,34),

(For literature references see p. 110)

Translated by Carl Demrick Associates, Inc./tﬂ/ab
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o Tabells 1. :
Gehatt an -dlher, Ul i cinzclnen Organca der Ruta
. divaricata Ten, in mi/100 g Droge

R ©
.

Drogenniuster Cae . o .

Nr. ¢ _ i . 2 . 3 A 4
Matte 022 |"oas | 018 | 07
Stengel 0,08 0,08 | 008 0,03
Unreife Frichte] 4.7 45 3.6 ' 3,6

9, Priifung der Eigenschaften der dtherischen Ole

Vou den Drogenmustern des Krantes der R, divaricata
Ten. bercitcten wir durch Wasscrdampldestillation genii-
" gende Mengen atherischer Ute, um ihre Kigenschalten be- -
stimmen zu kénncn. Allc 4 Ule hatten cine lichtgelbe Fare
he und cincn balsnmisci\—:wmnatischen cruch, der dem-
jenigen. des Methyl-n-nonylketons (MNK) nicht filnlich
war. 1m UV-Licht zcigien dic Ule nur cine schwache vio-
lett-weissliche Fluoroszenz. Dic physikalischen und chemi-,
_schen Werte der gepriften Ole befinden sich in der. Ta-

belle 2. : . .
C Tabelle 2.
. Eigenschaften der ather. Ole
Ol Nr. . 1 LR s |4

dsns 09150 | 0804 -| 0890 0,8798
-% w0 |0 3,00 | e
" % 14000 | 14515 | 4722 | 14583
Erstarrungsponkt +4,7° +6,5" +0,8* +5.5
Lastichkeit Jn Vol. . ) o |
T igen Athanels NPTl Py T It
Siurcnahl 109 o4 | oma ] e
Estersahl 10,1 2.7 20,6 2,7
s Katene ala MNK] 8.9 g7 | B8 636

* gater Ausscheidung wachskhnlicher Substanzen

3. Einige Identititsreaktionen der Ole

a) Dic_dtherischen Dle aller oberirdischen Pflanzenteile
der R. divaricata gaben = mit

. Zusats von scinigen Troplen 2%e-iges Elsenchloridlosung

cine intensive, blutrote Farbe. - L o

CoE

AL . I e .
. . "

Athaool verdiinnt - nach-

NN

BULLETIN SCIENTIFIQUE = Teme %, No. 4=3, 1364

: )i Mit der diasoticrien Sulphanylsiuee gaben di )
cine gelbe Farbe dic ins Orange Uberging. gaben die Ok -

¢) Dic Reaktion auf Azulenc mit E. P.-Rea .
&llln gepriften Ulen negativ avs,. gens (iel lm

4. Pn icrchramalogra{r/giéhm Priifune der Carbonyle
verbindungen

Aus den  Gaebonylverbindungen der - itherischen e
wurden 92 4-Dinitrophenylhydrazonc hergestelit® 6 und auf
cincm mit Kcrozen impregnicricn Whatman Ne. 1 Papler

mit §0%e-igem Athanol ahsteigend getrennt? Al Teswd.

- slanzen dienten auf gleiche Weise herpesteilte 2,4-Dinitpa.

" imern und Askariden geprift, und

phenylhiydrazone des. MNK, Mecthyl-n-heptylketons (MK
und 'Mc_lhyl-n-amylkctnm. Dic  papicrehromatographisch
. getrennten 2.4-l)initrophcnylh?'dramnc sind hei Tagestight
als gellr bis orange gelirbte Flecke sichtbar,

Alle gepriften Ule der R, divaricata zciglen die gepen
wart von MNK (Rf 0,14), dessen Tdentitiit durch den Schmelz.

unkt und Mischschmilzpunkt des aus den Chromatoptam.
men isolicrten und gerciniglen 2 4-Dinitrophenylhydeazom
bestitigt: wurde, Das atherische Ol der Stengel enthicl auw
ser MNK auch MHK und noch cine weitere, nicht ideotif-
sierte Carbonylverbindung.

5. Pharmakodynamische Priifung der Dle

Mit Gummni arabieum hergestelite Emulsionca der Mk
zeigten in vitro auf Essiganien, Blutegeln, Tubifex-Wik-
mit MNK vorglichen,

.

. nur cinen geringen anthqlmintiuhcn Effckt, :

“lergrenre 1,77-2,41), fir MNK 3,88 (

Dic Toxizitait der Ule wurde an weissen Mausch be
stimmt® Fir das Ol betrug DLgy g/lqib 2,07 {P = 0.05, Fd-
- 0,05, Fchlcrgrone

8,45-4,34). .
nl
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